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An apparatus 130 which compnses a zonrai isolation assembly comprising: one or more solid tubular 
members 135, 150 each soiid tubular member including one or more external seals 140. two or more 
perforated tubular members 145 each inpludrng radial passages coupled to the Solid tubular members; 
and one or more one-way vahres 1405 for cohtrollably fluidlcly coupling the perforated tubular members; 
and 8 shoe 155 coupled tb the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process perfomied within the 
wellbore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting materials 
from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related AppHcatlons 

This application is a continuation-in-part of U.S. patent appiicatlon seriai numtwr 
5 09/989,922, attorney dodcet numtwr 25791.69, filed on 10/3/2001, that was a 
bontinuation-in-part of U.S. patent application serial number 09/440.338. attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6.328,113, that dalnned tfie benefit of the filing date of U.S. provisionai patent 
appHcation seriai number 60/108,558. attorney docKet number 25791.9, filed on, 
10 11/18/1998, the disclosures of which are incorporated herein by refsrenoe. 

The present application is related to the foiiowing: (1) U.S. patent application serial no. 
09/454.139, attorney dodcet no. 25791.03.02, filed oh 12/3/1999, (2) U.S. patent 
appHcation serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent applicatkm serial no. 09/502,350, attorney docket no. 25791 .8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U;S. patent appiicatidn serial no. 09/523,460, 
attorney docket ho. 25791.11.02, filed on 3/10/2000. (6) U.S. patent applnation serial 
no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 appiicatton serial no. 09/51 1 ,941 , attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent applk^tton serial no. 09/588,946. attorney docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent appiicatton serial no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635. attorney docket no. 25791.25,02, filed on 7/9/2000, (11) U.S. 

25 provisional patent appiteation. serial no. 60/162,671 . atlomey docket no. 25791 .27, fited 
on 11/1/1999. (12) U.S. pn^visional patent application seriai no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provistonal patent application serial 
no. 60/159.082. attorney docket no. 25791.34, ffled on 10/12/1999, (14) U.S. 
provisional patent appiteatton serial no. 60/159,039, attorney docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provisional patent appikatkm serial no. 60/159,033, attorney 
docket no. 25791 .37, fited on 10/12/1999, (16) U.S. provistonai patent applteation seriai 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appiicatidn serial no. 60/165,228, attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonai patmt appiicatton serial no. 60/221,443, attorney 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645. attonfiey do<*et no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent applicatton serial no. 60/237.334, attorney 
docket no. 25791.48, filed on 10/2/2000. (22) U.S. {uovisnnal patent appticatkm serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent appflcatkm serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. pravlskmal patent applicatkNi serial 
nd. 60/303.740. attorney docket no. 2579161, filed on 7/6/2001; (26) U.S. provistonal 
patent applicatton serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applk»tton serial no. 60/317.985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applkatton serial 
no. . 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 
utility patent applieation serial no. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/2001 , the dlsctosures of wtilch are incorporated her^ l>y lefwence. 

Background of the Invention 

This invention relates gmerally to oil and gas exptoratkm, and in particular to isolating 
certain subterranean zones to faciHtate oil and gas exptoratton. 

During oil exptoration, a wellbore typically traverses a numt)er of zones within a 
subterranean fonnatton. Some of these subterranean zones will produce oil and gas, 
while others will not. Further, it is often necessary to isolate subterranean zones frwh 
one another In order to facilitate the exploration for and production of chI and gas. 
Existing methods for isolating si^terranean produdkMi zones In order to fadlitato the 
exptoiatton for and productton of oil and gas are complex and expensive. 

The present invention te directed to overcoming one or man dl the limitattons of the 
existing processes for isolating subterranean zones during oil and gas exptoratton. 

Summary of the Invention 

According to one aspect of the present invehtton, an apparatus is provided that 
includes a zonal isolatton assembly including: one or more soHd tubular membere, each 



solid tubular member including one or more extemal seals, one or nriore perforated 
tubular members ooupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular nwmbers for monitoring the 
operating temperature within the perforated tubidar members, one or more pressure 
smwm operably coupled to dne or more of the perforated tubular members for 
monitortng the operating pressure within the perforated tubular members, and one or 
more flow sensors operaUy ooupled to one or more of the perforated tubular mennbers 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nmitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the sdid tubular members and the perforated 

15 tubular members are formed by a nadiai expansion process performed within the 
wellbore. 

According to another asped of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a vveint>ore is provided that 

20 includes positioning one or more solid tubulars within the vvellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nnore perforated tubulars 
within the wellbore, the perforated tubulars traversing the secorul subterranean zone, 
radially expanding at least one of the prinriary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulare, 

25 preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore extemal to the solid tubuters and perforated 
tobulars, monitoring the operating tonperatures, pressures, and flow rates vrfthin one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the peritorated tubulars as a function of the monltprsd operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 



within the wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubuiars traversing the producing subten^nean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within thd wellbore, fluididy 
coupling the soiid tubulars with the casing, fluididy coupling the perforated tubulars 

5 with the solid tubulars, fluididy isolating the produdng subtenanean zone from at least 
or>e other subterranean zone within the wellbore, fluidiciy coupling at least one of the 
peirforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures. arKl flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubuiars as a function 

10 of the monitored operating tempepatures, pressures, and flow rates. 

Acoording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars witNn the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within tlie wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenBnean zorie to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, nieans for. monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and nneans for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored OF>erating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wiallbore 
induding a casing, is provided that indudes mems for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the prpdiidng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, nneans for fluididy oou(rfing the solid tubulars with the 
casing, means for fluidiciy Coupling the perforated tubulars with the solid tubulars, 
nneans for fluidiciy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the welll>ore. means for fluidicly coupling at least one of the 
. perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates wtthin one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
.5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates* 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly includirig: one or more solid tubular members, each 

10 solid tubular menriber including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular memfaiers, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubuldr members and the perforated tubular members are formed 
by a radial expansion process performed within the welibore. and the solid tubular 
liners are formed by a radial expansion process perfomned within the welibore. 

According to another aspect df the present invention, a method of Isolating a first 
20 subterranean zone from a second subten^nean zone in a welibore is provided that 
includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages wtthin the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the welibore, fluidldy coupling the perforated 
tubulars and the primary soM tubulars, preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the welibore external to the 
prinrwry solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners wnthin the interior of one or more of the perforated tubulars, and radially 
30 expanding and plasticalty defbmiing the solid tubular liners within the interior of one or 
more of the perforated tiibuiars to fluidldy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subten^nean zone in a wellbore« at least a portion of the walltx>re 
including a casing, is provided that includes positioning one or more solid tutHJiars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars wHhtn the wellbcw^e, fluididy coupling the sdid tubulars with the 
casing, fluididy ooufriing th6 perforated tubulars with the solid tubulars, fluidicly 
Isolating the producing subterranean zorie from at least one other subtenranean zone 
10 within the weDbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defonming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to anoth^ aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone In a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the sdid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subten^nean zone, means for radially 
expanding at least one of tt>e solid Uibulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforate tubulars and the solid tubulars, means for 
preventing ttie passage of fluids from ttie first subten^nean zone to the second 

25 subtenanean zone within ttie wellbore external to ttie primary solid tubulars and 
perforated tubdars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming ttie solid tubular liners wttiiin ttie interior of one or more of ttie 
perforated tubulars to fluididy seal at least some of the radial passages of ttie 

30 perforated tubulars. 

Aooprding to anottier aspect of ttie present invention, a system for extracting materials 
from a pipdudng si^Aterranean zone In a wellbore, at least a portion of ttie wellbore 
induding a casing, is provided ttiat indudes means for posittoning one or more solid 
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tubulars within the wellbore, means for positioning one or nrK>re perforated tubuiars 
each Including one or more radial passages within the welibore, the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the soOd tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tutHJiars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the weilbore, means for fluidicly 
coupDng at least one of the perforated tubulars witti the produdng subterranean zone, 
means for positioning one or nK>re solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plasticatly defbnning 
the sdid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

AocOTiing to ^ottier aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly including: one or more solid tubular members, each 
SQlId tubular member Induding one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of tha perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invention, a method of isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning orie or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subtenranean zone, positioning one or more perforated tubulars 
each Induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulare and the primary solid tubulara, preventing the passage of fluids from the firat 

30 suMenanean zone to the second subtenanean zone within the wellbore extemal to the 
primary solid tubulars and perforated tobulara, sealing off an annular region within at 
least one of the perforated tubulara, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulara to seal off at least some of 
the radial passages of the perforated tubulars. 

7 



Acoording to another aspect oT the present invention, a method of extracting materials 
from a producing subten^nean zone in a wellt)ore, at least a portion of the wellt>ore 
Including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellt)orB, posttionihg one or more perforated tutHilars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zonie, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars the sdid tubulars, fluididy 

10 isoialing the produdng subteranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
anriular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subtenranean zone, means for positioning one pr more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means 

25 preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary sdid tubulars and 
perforated tubulars^ means for sealing off an annular region within at least one of the 
perforated tubulars, and mearts for Ir^ecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a porfion of the wellbore 
Induding a Casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellb(ye, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subtenranean zone, 
means for sealing off ah annular region within at least one of the perforated tubulars, 
10 - and means for injecting a hardenaUe fluidic sealhg material Into the sealed annuter 
regions of the perforated tubulars to seal off at teast sont6 of the radial passages of the 
perforated tubuters. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fcNnmation including: one or more soljd tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular miembers and the perforated 
20 tubular members dre fonmed by a radial expansion process perfonmed within the 
wellbore* and at teast one of the perforated tubular ntembers are radially expanded Into 
intimate contect with the subterranean formatioa 

According to another aspect of the present inventon, a oiethod of isolating a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning 'one or more perforated tubuters 
within the wellbore each including one or more radial passages, the perforated tubulars 
tnsiversing the second subtenranean zone, radierily expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at teast 
one of the perforated tubuters into intimate contact with the second subtenranean zone, 
fluididy coupling the perforated tubulars and the solid tobuters, and preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone iri a wetlbore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or tnore sdld tubulars 
5 within the wellt)ore, positioning one or more perforated tubulars within the weHbore 
each Including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluMidy 
10 coupling the solid tubuters with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluldlciy isolating the producing subterranean zone from at least 
one other subtenranean zone within the weHbore, and fluidicly coupling at least one of 
the perforated tubuters with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subtenranean zone in a wellbore Is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars traversing the second subten^riean zone, means for racflaily 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars Into Intimate 
contecl with the second subtenranean zone, means for fluidicly coupling the perforated 
tubulars and the solid tubuters, and means for preventing the passage of fluids from the 

25 fkst subterranean zone to the second subterranean zone within the welfbors external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a welibore. at least a portion of the wellbore 
30 including a casing, is provided that includes means for positioning one or more soKd 
tubidars within the wellbore, means for positioning one or more perforated tubuters 
wHhIn the wellbore each including one or more radtel openings, the perforated tubuters 
traversing the producing subterranean zone, means for radially expariding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for radially 



10 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean mne, means for fluldidy coupling the solid tubulars wHh the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly Isolating the producing subtenanean zone from at least one other 
5 subterranean zone within the wellboiB, and means for fluidicly coupling at least one of 
the perforated tubulars with the prodii^ng subtenranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly positioned within a wellbore that traverses a 

10 subtenanean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or mone perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zdnat isolation assembly. At least one of the solid tubular 
members and the perforated tutnjiar members are formed by a radial expansion 

15 process perfomied within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

Acceding to another aspect of the present invention, a mettiod of isolating a first 
20 subten-anean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
wUhin the wellbore each including one or more radial passages, the perfected tubulars 
25 traversing the second subterranean zone, radially expmding at least one of the prnnary 
solid tubulars and perforated tubulars within the vi^ilbore, radially expanding at least 
one of the perforated tubulars into Intimate contact with ttie perforated casing, fluidicly 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weHbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracUrig materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
Including a casing and a perforated casing that traverses the producing subterranean 
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zone, IS provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the prcxlucihg 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the welibore, radially expanding at least one of the perforated 
tubulars Into intinnate contact with the perforated casing, fluidicty coupling the solid 
tubulars with the casing, fiuidldy coupNng the perforated tubulars with the solid 
tidMilars, fluldicly isolating the produdng subtenanean zone from at least one other 
subtenanean zone within the welibore, and fydidy coupling at least one of the 
10 perfoneited tubulars with the produdng subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a welibore that Indudes a 
perforated casing that , traverses the second subterranean zone, is provided that 

15 indudes nmans for positioning one or more solid tubulars within ttie welibore, the solid 
tubulars traversing the finsit subterranean zone, means for positioning one or more 
perforated tubulars within the welibore each induding one or more radial passages, the 
perflated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 

20 means for radially exparwJing at least one of me perforated tubulars into intimate 
contact with the perforated casing, means for fluldicly coupling the perforated tubulars 
and the solid tutnilars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the welltK>re external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting materials 
froTT) a produdng subtenanean zone in a welibore, at least a portion of ttie welibore 
Induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 welibore, nfieans for positioning one or more perforated tubulars within the welibore 
each including one or more radial openings, the perforated tubuters traversing the 
produdng subtenranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbond, means for radially expanding 
at least one of the perforated tiM)ulars into intimate conted with the perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, nneans for fluidicly 
coupling the perforated tubulars with the solid tubulars^ means for fluidicly isolating the 
producing subterranean zone from at least one other subtenanean zone within the 
weHbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly induding: one or more solid tubular memt>ers, each 
solid tubular member induding one or more external seals, one or more perforated 

1 0 - tubular members each induding radial passages coupled to the solid tubular merhbers, 
and one or rnore perforated tubular liners each induding one or nfK>re radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular meir^rs are fonmed by a radial expansion 

15 process perfbnned within the wellbore, and the perforated tubular liners are formed by 
a radial e)q)ansi(Ai process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone In a wellbore is provided that 

20 Indudes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the r^imary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. petitioning one or more perforated 
tubular liners within the Interkx- of one or nrx>re of the perforated tubulars, and radially 
expanding arid plastically defomning the perforated tubular liners within the interior of 

30 one or nxm of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng sift)tenranean zone in a wePbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each including one or 
rnoTB radial passages within the wellt)ore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, fluididy coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidiciy 
isolating the producing subtennanean zone from at least one other subtenartean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing siAterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perfbrated tubulars. and radially expanding and 
10 plastically defomriing the perforated tubular linere within the int^^ 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenwean zone frmn a second subtenanean zone in a wellbore is provided that 

1 5 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tii^lars traversing the first subtenanean ^e, means for positioning one or rriore 
perforated tubulars each including one or niore radial passages within the wellbore. the 
perforated tubuters traversing the second subtenanean zone, means for radially 
expanding at teast one of the solid tubulars and perforated tubulars within the wellbore, 

20 n^ns for fluididy coupling the perforated tubulars and the solid tubulars. nrteans for 
preventing the passage of fluids froNm the first subterranean zone to the second 
subterranean zone within the v^ilbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior oT one or more of the perforated tubulars. and means for radially expanding 

25 and plasticalty deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producfang subterranean zone in a weObore. at least a portion of the wellbore 
30 induding a casing, is provided that includes means for positioning one or more solid 
tubulars fAtt\\r\ the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at teast one 
of the solid tubulars and the perfbrated tubulars within the wellbore. means for fluididy 
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coupling the solid tubuiar$ with the casing, means for fluididy coupling the perforated 
tutHjIars with the solid tubulars, nieans for fluididy isolating the producing subterranean 
zone fronr) at least one other subtenranean zone within the wellbore. means for fluididy 
coupling at least one of the perforated tutHJiars with the produdng subterranean zone, 
S means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present Inverttton, an apparatus is provided that 
Indudes a zonal isolation assembly indudlng: me or more solid tubular members, each 
solid tubular member indudlng one or more external seab, two or more perforated 
tubular members each indudlng radial passages coupled to the solid tutn^r membm, 
and one or more one^y valves for controitably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
pension process performed within the wellbore. 

According to another aspect of the present invention, a method isolating a first 
20 ^ subterranean zone from a second subtenranean zone havir)g a plurality of produdng 
zones in a wellbore Is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or mora perforated tubulars each indudlng one or more radial passages withni the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubi^ars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
witNn' the wellbore external to the primary soNd tubulars and perforated tubulars, and 
preventing fluids finbm passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another asped of the present inventton. a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbpre indudlng a casing, is provided that includes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore* the perforated tubulars traversing the 
producing subtenanean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the solid tubulars with the 

5 casing^ fluididy ooupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subtenranean zone from at least one other subtenanean zone 
within the weUbore, fluidicty ooupling at least one of the perforated tubulars with the 
producing subtenranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one: of the producing zones that has been 

10 depleted. 

According to another aspect of the imsent invention, a system for isolating a first 
subtenanean zone from a second subtenanean zone having a plurality of producing 
zones in a wellbore is provided that Includes nneans for portioning one or more solid 

15 tubulars within the welltx>re, the sdid tubulars traversing Uie first sutrtenranean zorie, 
means for positioning one or wore perforated tubulars each including one or more 
radial passages within tiie wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling ttie perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welitx>re external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perfprated tubulars. 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has l)een depleted. 

According to anottier aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore» at least a portion of tiie 
welbore induding a casing, is provided that indudes means for positioning one or 
3d more solid tubulars within the wellbore, means ft>r positioning one or more perfcmted 
tubulars each induding one or more radial passages wKhln the wellbore, the perforated 
tubulars traversing the produdng subterranean zOnea, nneans for radially expanding at 
• least one of tt)e sdid tiibulars and the perforated tubulars within tihe wellbore, means 
for fluididy coupling ttie solid tubulars wtth the casing, means for fluididy coupling ttie 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at least one other subtenanean zone within the wellbore. 
means for flutdidy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular lir^rs within 
5 the intenor of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 ' geothennal energy from a subtenanean fonfiation containing a source of geothennal 
energy is provided that includes a zonal isolation assembly positioned within the 
subtenanean fonnation including: one or ntore solid tubular members, each solid 
tubular member Including one or more extemal seals, one or more perforated tubular 
menrA>ers each Including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nnore of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed within the weltbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone including a source of geothennal 
energy in a wetlbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages wlttiin the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within tto wellbore, 
ftuididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 

30 within the welibore extemal to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular linere within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defomning the perforated 
tubular linere within the htorior of one or.more of the perforated tubulars. 
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Acoordtng to another, aspect of the present invention, a method of extracting 
geothermai energy from a subtenranean geothermal zone in a wellboTB, at ieast a 
portion of the weilt)ore including a casing, is provided that includes positioning one or 
more solid tubuiars within the wellbore, positioning one or more perforated tubuiars 

5 each including one or more radial passages within the weilbora, the perforated tubuiars 
traversing the subterranean geottiennal zone, radisrily expanding at least one of the 
solid tubuiars and the perforated tubuiars within the wellbore, fluidicly coupling the solid 
tubuiars with the casing, fluidicly coupling the perforated tubuiars with the solid 
tubuiars, fluidicly isolating the subtenranean geothermal zone from at least one other 

10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubuiars with the subtmranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean mns from a second geothennat subtenranean zone in a wellbore is 

15 provided that Includes means for posltipning one or more solid tubuiars within the 
wellbore* the sdid tulHilars traversing the first subtencinean zone, means for 
posltkxiing one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubiidars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 

20 perforated tubuiars within the wellbore, means for fluidicly coupling the perforated 
tubuiars and the solid tubuiars, and rneans for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary soHd tubuiars and perforated tubuiars. 

25 According to another aspect of the present invention, a system for extracting 
geothermai energy from a subterranean gMthemial zone in a wellbore, at teast a 
portion of the wellbore Including a casing, is provided that liKludes means for 
positioning one or more soHd tubuiars within the wellbore, means for positioning one 
more perforated tubuiars each including one or more radial passages within the 

30 wellbore,.the perforated tubulara traversing the subterranean geothermal zone, means 
for radiaRy expariding at least one. of the solid tubuiars and the perforated tubuiars 
within the wellbore, means for fluidicly coupling the solid tubuiars with the casing, 
means for fluidicly ooupling the perforated tutiulars with the solid tubuiars. means for 
fluidicly Isolating the subterranean geothermal zone from at leiast one other 
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subterranean zone within the wellbore, and means for fluidicly coupling at least one of 
the perforated tubulars with the subtenanean geothermal zone. 

According to another aspect of the present inventiqn, an apparatus is provided that 
S includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more exterrial seals, one or nnore perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fbmied by a radial 
10 expansion process peribnmed within the weRbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members witNn the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 sublenranean zone from a second subterranean zone In a wellbore Is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, portioning one or more perforated tubulars 
within the wellbore each Indudtng one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluidicly coupling the 
perforated tubulars and the soiki tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubiiars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present Invention, a method of extracting materials 
from' a producing siAtenanean zone in a wellbore, at least a portion of thd wellbore 
including a casing, is provided that includes posWoning one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or mors radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expandirig at least one of the solid tubulars and 
the perforated tubulars within the w^bore, fluidicly coupling the solid tubulars with the 
casing, fluldldy coupling the perforated tubulars with the solid tubulars, fluidicly 
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isolating the producing subten^nean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubuiars within the wellborB. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone In a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing thd first subterranean zone, means for positioning one or more 
perforated tubulare within the wellbore each including one or more radial passages, the 
perforated tubulars travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulare virithin the wellbore, . 

15 means for fluidicly coupijng the perforated tubulare and the solid tubulars, means for 
preventing the passage of fluids from the firet subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulare, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulare by further radial expansion of the perforated tubulare within the 

20 weUbore. 

According to another aspect of the present invention, a s^tem for extrecting rnqterials 
from a producing subterranean zone in a wellbore, at least a portion of the weiibore 
including a casing, is provided ttiat includes nwans for positioning one or more solid 

25 , tubulare within the wellbore, rneans for positioning one or more perforated tutHJiare 
within the weltboris each including one or mdrie radial passages, the perforated tubulare 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulare and the perforated tubulare within the wellbore, means for fluididy 
coupling the solid tubulare with the casing, means for fluididy coupling the perforated 

30 tiibidare wHh the solid tubulare, means for fluididy Isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at teast one of the perforated tubulare with the produdng subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated, tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-secUonal view illustrating the isolafon of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean smes within a borehole. 

10 . Fig. 2b is a cn3ss sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

Fig. 3 is a cross sectional illi^tr^tion of an Ulustratrve embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustratton of ari illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig, 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
0ie ends of a tubular member 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Rg. 5a 
after radially expanding and plastically defbrming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional Illustration of the expandable tubular member of Fig. 5b 
after fonming threaded connections on the ends of the expandable tubular member. 
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Fig. Sd i$ a cross sectional fltustratlon of the expandable tubular niember of Fig. 5c 
after coupling sealing members to the exterior surface of the Intermediate unexpended 
portion of the expandable tubular m^ber. 

5 Fig. 6 is a cross-secHonal illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 8 Is a fragmentary cross sectional illustration of an alternative embodiment of ttie 
system for isolating subten^nean zones of Fig. 1 . 

Rg. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross se(4ional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fhwlic sealing material. 

Fig. 11 a fragmentary cross sectional illustration of an embodiment of a mettiod for 
couplirtg one of ti>e perforated bibula- members of the system for isolating 
subterranean zones of Fig. 1 with ttie sunounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional Blustration of an embodiment of a nnettxxl for 
coupling one of the perforated tubular menr>bers of the system for isolating 
subterranean zones of Bq. 1 with a surrounding perforated welibore casing. 

30 Fig. 13 is a fragmentary cross seqUonal illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 vi4th anottier perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative emt)odlment of the 
system for Isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone^ 

5 Fig. IS is a fragmentary cross sectional Illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geothemial energy from a subterranean geothenral zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones frorh one or 
more other subtenranean zones Is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulare. in the productten nrKxle, the teachings of the present disclosure 
may be used in combination with conventional, well known, productbn completion 

15 equipment and methods using a series of packets, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
convntngHng and/or isolation of the subterranean zones from each other. 

Referring to Rg. 1. a wellborn 105 including a casing 110 are positioned in a 
20 subtenanean formation 115. The subterranean fonnatton 115 includes a number of 
productive and non-productive zones, Including a water zone 120 and a tergeted oil 
sand zone 125. During exploration of the subterranean formation 115. the wellbore 
105 may be externJed in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a preferred embodiment in order to fluidldy isolate the water zone 120 from the 
terg^ oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid caring 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intemnedlate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passagw* 
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. The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 1 35 to this other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 comprises oilfield 
tubulars available from vartous foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdally 
10 * available processes such as, for example, welding, sbtted and expandable connectors, 
or expandable solid connected. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connector^. The solid casing 135 
may conr^rise a plurality of such solid casing 1 35. 

15 The sdid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controltoig the flow of fluids and other materials within the interior region <rf the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of pad^ers. perforated tubing, sliding 
25 beeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenraneah zones from each other white providing a 
fluid path to the surface. 

In a particularly preferred embodinrrant the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the weHbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commerdally available methods. 
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The seals 140 prevent the passage of fluids and other materials writhln the annular 
region 165 between the solid oasings 135 and ISO and the wellbore 105. The seals 
140 may oomprise any number of conventional oommerdally available sealing 
materials suitable for sealing a casing in a weilbore such as, for example, lead, rubber 
5 or epoxy; In a preferred embodimient, the seals 140 comprise Stratalok epoxy material 
available from. Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oii and gas may be produced from 
a producing subterranisan 2one within a subterranean fonnaton. The perforated 

10 casing 145 may comprise any number of conventional commerdaliy available sections 
of slotted tubular casing. In a preferred embodiment, the perforated- casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sahdscreen tubular casing available from Petroline in if^erdeen^ 

15 Scotland. 

The perforated casing 145 is preferabiy coupled to one or rrrore solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be couptod to the intermediate solid 
25 casing 150 using any number of conventional oommerciaily available processes such 
as, for exampte, welding or expandabte solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intenmedlate solid casing ISO 
by expandabte solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The test 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for exampte, welding or 
expandabte solid or stotted connectors. In a preferred enAodiment, the test perforated 
casing 145 is coupled to the shoe 155 by an expandabte isolid connector. 



In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
htermedlate solid casings ISO. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding Jthe perforated casings 145 in a radial direction into intimate 
contact with tiie interior walls of the wellbore 1 05. the perforated casings 145 may be 
expanded in a radial direction using any number of conventional conrmierciaily availe^le 
processes. 

10 

The intermediate solid casing 150 pennits fluids and other materials to pass between 
adjacent perforated casings 145. The intenmediate solid casing 150 may comprise 
any ruimber of conventicmal commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a praferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The Intemnediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intenmediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intenmediate solid casing 1 50. 

25 

In a preferred embodiment, the each intermediate solid casing 150 indudes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intermediate casing ISO. In an alfemative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disdosure, during the production mode of operatfon, an Internal tubular siring with 
various arrangements of packers, perforated tubing, sIMing sleeves, and valves may be 
employed within the apparatus to provide various opttons for commingling and Isolating 
subterranean zones from each other while providing a fluid path to the surface. 

26 



In a particularty preferred embodiment, the intermediate casing 150 is placed into Vne 
vyeilk>ore 105 by expanding the intennediate casing 150 in the radial direction into 
intlnnate contact with the interior walls of the welli3ore 105. The intenmediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 convrardally available ni&thods. 

In an alternative embodiment, one or more of the intennediate solid casings ISO miay 
be omitted. In an altemative prefened entf>odiment, one or more of flie perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any numl>er of conventional oommerdally available shoes suitabte 
for use in a welit^ such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefenred emt)odiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularty prefenred embodiment, the apparatus 130 includes a plurality of solid 
casingd 135, a plurality of seals 140, a plurality of perforated casings 145. a plurality of 
intermediate solid casings 150, and a shoe 155. Mors generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each wiUi one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controBably produced from 
the targeted oil sand zone 125 using the perfmted casings 145. The oil and gas may 
then be transported to a surface lodatton using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 pemnit ttie zone 125 
to be nuldidy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluidldy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or norvproductive subterranean zones to be 
fhjldidy isolated. 

In an alternative embodinwnt, as will be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disclosure, during ttie production 
mode of operation, an Internal tubular string with various arrangements of packers, 
perforated tubing. slUing sleeves, and valves may be employed wtthin the apparatus to 
provide various opttons for commingling and isolating subterranean zones from each 
other while providing a fiukl path to the surface. 

10 . 

In several dtemative embodiments, the solM casing 135, Ote perforated casings 145, 
thei intermediate sections of solkl casing 150, and/or the solid shoe 155 are radially 
expended and plasticerily defonned within the welibore 105 in a conventional manner 
and/or u^ng one or more of the methods and apparatus disckised in one or more of 

15 the fblkMving: (1) U.S. patent applkratton serl^ no.. 09M54.139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applicatbn serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent apptlcatk>n serial no. 09/523.460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511,941. 
attorney dodtet no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 appricatk}n serial no. 09/559,122. attorney docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent appiicatioh serial no. PCTAJSOO/18635, attorney docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999. (12) U:S. provisional 
patent application serial no. 60/154.047. attomey docket no. K791.29. fOed on 

30 9/16/1999. (13) U.S. provisional patent appiicatton serial no. 60/159,082. attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent appiicatton serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159,033, attorney docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. provisional patent application serial no. 60/212.359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provistonal 
patent applkation serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provlskmsrf patent appllcatton serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262,434. attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patent applicatton serial no. 6(V259,486. attonney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonai patent application serial no. 60/303,740, attonney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313.453. attorney, docket no. ^5791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent applkation serial no. 60^17,985, attorney docket no. 25791.67, Tiled on 
9/6/2001; (28) U.S. provisional patent appilca^ serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of wtiich 
are incorporated herein by reference. In an exemplary enrit>odiment, the radial 

20 clearances t}etween the radially expanded sotkJ casings 135, perforated casings 145, 
intermediate sectksns of solkl casing 150, and/or the solid shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intennediate sections of soM casing 150. and/or the solid 
shoe 155 and the wellbore 105. In this manner, the optional need for filling the annulus 

25 with a faier material such as, for example, gravel, may be elinntnated. 

Referring to Figs. 2a-2d, an Wustrative embodinr)ent of a system 200 for isolating 
subterranean formattons includes a tubular support member 202 that defines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 Includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular nnember 206 that defines a 
passage 206b is adapted to mate with and be supportcNj by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre*expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary enribiodiment, the inside and outside diameters of 
the pre-expanded ends, .206a and 206d, of the first expandable tubular nnember 206 
are greater than the inside and outeide diameters of the unexpended intermediate 
portion 206a An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 . the first expandable tubular member 206 by a conver^tional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
e)^ndabl6 tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Includes an unexpended intermediate portion 214c, another pre-expanded end 

20 21 4d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandat>le tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 ttiat defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a oonventtonai threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 21 8 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passiage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended interniediate portton 220c another pre-expanded 
end 220d, and a sealing member 220e coupted to the exterior surface of the 
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unexpended intermediate portion, in an exemplary emtxxliment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandat>le tubuiar 
memt>er 220 are greater than tlie inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to ttie end 30d of the third 
expandable tubular nrtember 220. 

In an exemplary embodiment, ttie Inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218. are 
substantially equal. Iri several exemplary ernbodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respecUvety, 
fiAlher include anchoring elements for engaging the weiibore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular nr)emt)ers having threaded end connections suitable for 
use in an oil or gas well, an underground plpelirie. or as a structural support. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fiuidic materials 
20 such as, for mample, oil, gas and/or water from or into a subten^anean fommtion. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed In a subtenranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehote 224 may be 

25 positioned In any orientatioh from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may t>e supported in a ccmventionai 
inanner using, for example, a slip Joint, or equivalent device in order to. permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubuiar members, 206, 214, and 220, and tubular 

30 members, 210. 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fiuidic material 228 is ther!\ 
ir^ected into the system 200, through the passqges, 202a and 204a, of the tubular 
support nnemt>er 202 and tubular expansion cone 204, respectivety. 
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In an exemplary embodiment, as illustrated in Fig. 2c. the continued injection of the 
flukJic material 226 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 16b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticEitly d^bnning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expaiided portion 206c of flie wcpandable tubular member 206 is 
radially expanded and plastically damned off of the tapered external surface 204b of 

10- the tubular expansion cone 204. As a result, the sealing member 206e engages ttie 
interior surface of the weUbore casing 104. Consequently, ttie radlaly expanded 
intennediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an ewmpiary embodiment, the radiaHy expanded 
intemwdiato portion 206c of the nqaandable tubular member 206 is also thereby 

15 anchored to ttie welbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after tite expandable tubular 
member 206 has been plastically defbrmed and radially expanded off of ttie tapered 
external surface 204b of the tubular expaision cone 204, ttie tubular expansion cone is 

20 pulled out of ttie borehole 224 by applying an upward foroe to ttie tubular support 
member 202. As a result, the second and tiiird expandable tubular members, 214 and 
220, are radially expanded and ptasticaily defomned off of ttie tapered external surface 
204b of ttie tubular expansion cone 204. In particular, the intennediate non pie- 
expanded portion 214c of ttie second expandable tubular member 214 is radially 

26 expanded and plastically defomied off of ttie tapered external surface 204b of ttie 
tubular expansion cone 204, As a result, ttie sealing member 214e engages ttie 
interior surface of ttie wellbore 224, ConsequenUy. ttie radially expanded intermediate 
portion 214c of ttie second expandable tubular member 214 is tiiereby coupled to ttie 

weUbore 224. In an exemplary embodiment, ttie radlally expanded intermediate portion 
30 214c of ttie second expandable tubular member 214 is also ttiereby anchored to ttie 
wellbore 104. Furttiermore. the continued application of ttie upward force to ttie tubular 
member 202 will ttien displace ttie tubular expansion cone 204 upwardly into 
engagement wittt ttie pre-expanded end 220a of ttie ttiird expandable tubular member 
220. RnaUy. ttie cpnttnued application of ttie upward force to ttie tubular member 202 
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win then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the thinj expandable 
tubular member 220 is radially expanded and plastically defonned off of the tapered 
external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded int^nnediate portion 220c of the third expandable tubular member 
220 Is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 Is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly isolated firom the targeted oil sand zone 226b. 



After completing the radial expansion and plastic deformation of the tNrd expandable 
tubular mernber 220. the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions. 206c. 214c. and 220c. of the expandable tubular members. 206. 214, and 
220, respectively, are radially expanded and plastically defbrrhed by the upward 
displacement of the tubular expansion cone 204. As a result, the seaNng members. 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206, the 
slotted tubular members. 210 and 212. the expandable tubular member 214. the slotted 
tubular members, 216 and 218. and the expandable tubular member 220 to the 
25 wellbore. Furthemnore. as a result, the connections between the expandable tubular 
membere. 208. 214, and 220. the shoe .208. and the slotted tubular members, 210. 
212, 216. and 218, do not have to be expandable connections thereby providing 
sigmricant cost savings. In addition, the Inside diameters of the expandable tubular 
membere. 208. 214, and 220. and the slotted tubular members. 210. 212, 216. and 
218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tods, and other conventional equipment may be easilji 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altamative embodiments, the oonventlonal tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members. 206, 214. and 
220, and the slotted tubular members. 210. 212. 216. and 218. 

Furthermore. In the system 200, the slewed tubular , members 210, 212. 216. and 218 
5 are interleaved «nong the expandable tubular mennbers. 206, 214. and 220. As a 
result, because only the intemnediate non pre-expanded portions. 206c. 214c and 
220c of the expandable tubular members, 206. 214, arxl 220, respectively, are radially 
expanded and plastically defomned. the slotted tubular membere, 210, 212, 216. and 
218 can be conventional slotted tubular membere theretiy significantly reducing the 

10 cost and complexity of the system 10. liAofeover. because only the intermediate non 
pre-expanded portions. 2p6c, 214c. and 220c. of the expandable tubular members. 
206, 214. and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members. 210. 212. 216. and 218 
can be nwch greater than the number and tength of jthe mcpandable tubular members, 

IS In an exemplary embodinrient, the totel length of the intennediate non pre-e)9)and6d 
portions, 206c 214c and 22Qc. of the expandable tubular members. 206. 214. and 
220. Is approximately 200 feet and the totel tength of the slotted tubular members, 
210, 212. 216. and 218. is approximately 3800 teet Consequently, in an emmplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defbmnlng a totel length of only 
approximately 200 feet 

Furthermore, the sealing members 206e, 214e, and 220e, of the e)q)andable tubular 
members, 206, 214, and 220, respectively, are used to coupte the expandable tubular 
25 membere and the slotted tubular members. 210, 212, 216, and 218 to the wellbore 224. 
the redial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandabte tubular membere and slotted tubular members during the 
placement of the system 2i00 within the wellbore. 

30 

In an exemptery embodinnent. the pre-expanded ends. 206a. 206d. 214a. 214d, 220a. 
and 220d, of the expandabte tubular membere. 208, 214, and 220, respectively, and 
the slotted tubutar membere. 210. 212, 216. and 218. have outeide dtemetere and wall 
thicfcnesses of 8.375 inchea arid 0.350 inches, respectively; prior to the. rad^ 
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expansion^ the intermediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular numbers, 206. 214, and 220. respecjUvely, have outside diameters 
of 7.625 Inches: the slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
intermediate portions. 206c 214c and 220c of the expandable tubular members. 206. 
214, and 220, are equal to 7.675 inches; and the weHbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends. 208a. 206d. 214a, 214d, 220a. 
and 220d, of the expandable tubular members. 206» 214. and 220. respectively, and 
the slotted tubular members. 210. 212. 216, and 218. have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 inches, respectively; prior to. the radial 
expansion, the intermediate non pre-expanded portions. 206c 214c and 220c of the 
expandable tubular members. 206. 214. and 220. respectively, have outside diameters 
of 4.000 Inches; the slotted tubular members. 210, 212. 216, and 218. have inside 
diameters of 4.0OO inches; after the radial expansion, the inside diameters of the 
iritemiediate portions, 206c, 214c and 220c of the expandable tubular members. 206. 
214. and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil. gas. and/or water into or from the subtenanean 
formation 226b. 

Referring now to Fig. 3. an exemplary «i*odiment of an expandable tubular member 
300 WW now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 
member 300 further preferably includes an intennediate sealing member 300g that Is 
coupled to the exterior surfece of the Intermediate portion 300d. 

In an exemplary entbodiment. the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available nrateiials such as, for example. Oiffield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83. J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially cireular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a df the tubular member includes a first inside diameter Di. an 
intemwdiate inside diameter Dint, and a second inside diameter Da. In an exemplary 
embodiment, the first and second inside diameters. Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters. D, and Oz. are 
greater than the intemiediate inside diameter Dm. 

The first end 30(M) of the tubuter member 300 is coupled to the intenrwdiate portion 
300d by the first tapered portion 300c and the secx>nd end 3p0f of the tubular member 

15 is coupled to the Intermediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the. first and second ends. 300b and 
300f. of the tubular member 300 is greater than the outside diameter of the 
intenrwdiate portion 300d of this tubular member. The first and second ends. 300b and 
300f. of the tubular member 300 include wail thicknesses. ti and ti, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends. 300a and 300f. The intemiediate portion 300d of the tubular 
member 300 includes a wall thickness tm. 

25 In an exemplary embodiment, the wall thicknesses ti and t} are substentially equal in 
order to provide substentially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular nnember 300. In an Exemplary embodiment the wall 
thktewsses. ti and tt, are both greater than the wall thickness t^ in order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 member 300 with the intemiediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portkxts. 300c and 3(N)e, 
are IncUned at an angle, a. retative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expanston of the tubular men4)er 
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300. In an exemplary enribodiment, the first and second tapered portions, 300c and 
300e, provide a snrwoth transition l)etween the first and second ends. 300a and 300f , 
and the intennediate portion 300d, of the tubular member 300 in order to minimize 
. stress concentrations. 

5 

The intermediate seating menfiber 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the intemiediale sealing member 300g seals the interface between the intennediate 
portion 300d of the tubular ntember 300 and the interior surface of a wellbme casing 

10 305, or otlwpree)dstingstiucture, after the radial expansion and plastic defbrmati^ 
the intermediate portion 300d of the tubular member 300. In ah exemplary 
embodiment, the intermediate sealing member 300g has a substentiaHy annular crx>S8 
section, in an exemplary embodiment, the outnde diameter of ttte intermediate sealing 
member 300g is setected to be less' than the outside diameters of the first and second 

15 ends. 300a and 300f, of the tebular member 300 In order to optimally protect the 
intennediate sealing member 300g during plaoement of the tebular member 300 within 
the wellbore casings 305. The Intennediate sealing member 300g may be tebricated 
from any number of conventional oommerciany available materials such as. for 
example, thenmoset or themwplastic polymers. In ari exemplary embodirnent, the 

20 intennediate sealing member 300g is fabricated from themnoset polymers in order to 
optimally seal the radially expanded intennediate portion 300d of the teixjiar member 
300 with the wellbore casing 305. In several aKemative embodiments, the sealing 
nwmber 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed Intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Refening to Figs. 4, and 5a to 5d. in an exemplary embodiment, the tubular member 
300 Isfomwd by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member In 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fbnning threaded connections in bdOi expanded upset ends of the tubular 
nrwmber in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intennediate portion <rfthe tubular member in step 425. 
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As nlustrated In FIG. 5a, in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using convention^ insetting methods. The upset ends, 500a and 500b. 
of the tubular member 500 indude the wall thicknesses ti and t2. The intemiediate 
porton 500c of the tubular member 500 includes the wall thickness tiwr and the interior 
5 dlameier Dwr. In an exemplaiy embodiment, the wall thicknesses t, and t2 are 
substantially equal in order to provide burst strength that substantially equal along 
the entire length of the tubular member 500. In an ewmplaiy embodiment, the wall 
thteknesses ti and tg are both greater than the wail thickness \m in order to provide 
burst strength that is substantially equal atongthe entire length of the tubular member 
10 500, and also to optimally fadlitate the ibmiatkm of threaded cdnnections.ln the first 
and second ends. 500a and 500b. 

As Mustratad in Fig. 5b. in steps 410 and 415, both ends, 500a and 500b. of the tubular 
ntember 500 are radialy expanded using conventiorud radial expansion methods, and. 

15 then both ends. 500a and 500b. of the tubular member are stress relieved. The 
radially expanded ends, 500a and SOOb. of the tubular member 500 include the interior 
diameters D, and Dj. In an exemplary embodiment, the interior diameters Di and Da 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an isxemplary embodiment, the ratio of the Interior diameters Di and to Oie Interior 

20 diameter Dint ranges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relationship between ttte wall thteknesses t,, tr. and tint 
of the tubular member 500; the inside diameters Di, D2 and Dint of the tubular member 
25 500; ttie inskie diameter D^nubom (rf wellboro casing, or ottier staicture. that the 
tubular member 500 will be inserted into; and ttie outside diameter Doon» of ttie 
expansion corra ttiat will be used to radially expand the tubular member 500 within the 
welibore ca^'ng is given by the following expression: 

*i 

30 

where ti - ta; and 
Di s Da. 

By satisfying tin relationship given in equation (1), tfie expansion forces placed upon 
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the tubular membdr 500 during the sutisequent radial expansion process are 
sut)5tantiaily equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomnatton of the tubular member 500 tor fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a stnictural support 

As illustrated in FIG. Sc, in step 420. conventional threaded connections, 500d and 
500e, are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded coniiectibns 
avitfiable ftom AUas-Bradfonl. 

As Hustrated In F^. 5d, in step 425. a sealing member SOOf is then applied onto the 
outside diameter of the non-expanded intermediate portion SOOc of the tubular member 

15 500. The seaHng member 5dbf may be applied to the outsWe diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commerciaily available methods. In a prefened embodiment, the sealing 
member SOOf is applied to the outside diameter of the intemnediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substentiaily identical to, and/or incorporate one or more of the 
teachings of, the tubular membere 300 and 500. 

25 

Refening to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular membere 206, 214, 220. 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radtal expansion section 61 5. 

30 

In an exemplary embodiment, the radial expansion secUon 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angto of attack Oi and the. second conical outer surface 625 
includes an angle of alteck Oa. In an exemplary embodiment, the angiet of atteck Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 

optimally radially expands the intermediate portions, 206c, 214c 22Dc, 300d, and 500c, 

of the tubular memt)ers. 206. 214, 220, 300, and 500, and the second conical outer 

surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d. 214a and 214d, 220a and 220cl, 300b and SOOf, and SOOa and 500b, of the 

tubular members, 206. 214, 220, 300 and 500. In an exemplary embodiment, the first 

conical outer surfece. 620 includes an angle of attack 0% ranging frwn about 8 to 20 

degrees, and the second conical outer surfeoe 625 includes an angle of attack Oz 

ranging from about 4 to 15 degrees In order to optimally radially expand and plasttoaliy 

10 defbmi the tubular members, 206, 214, 220, 300 and 500. More generally, the 

expanskm cone 600 may include 3 or more adjacent conical outer surfaces having 

angles of attack that decrease from the fifont end 605 of the expansion cone 600 tothe 
rear end 610 of the expansnn cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and includes a froiit end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expanston sectton 715 
includes an outer surface having a substantially parabolic outer profiie thereby 
provWing a parabolpkl shape. In this nranner, the otiter surface of the radial expanskm 

20 sectkw 71 5 provWes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expanskm sectton 715 may be formed using a plurality of adjacent disoete conical 
sedkms and/or using a continuous curved surface. In this manner, the region of the 

25 outer surfeoe of the radial expansion sectton 715 adjacent to the front end 70S of the 
expansion cone 700 may optimally radially expand the intennediate pdrttons, 2p6c, 
214c 220c 300d. and SQOc. of the tubular members, 206, 214. 220. 300, and 500. 
whle the regkm of the outer surface of the radial expanston section 71 5 adjacent to the 
rear end 710 of the expansion cone 700 may optimaily radially expani the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members. 208. 214. 220. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion sedfcm 715 Is selected to provkie an angle of atteck that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expanston cone 700 and an 



40 



angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from about 
■ 4 to 15 degrees. 

In an exemplary eintxxiiment the tulHilar expansion cone 204 of the system 200 is 
8ut)stantiaily identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
tubular member 500 are at least partially oomblried. 

Referring to Fig. 8, in an alternative embodlnient, conventional temperature, pressure, 
and flow sensore. 802. 804, and 806. respectively, are operebly coupled to the 
perforated tubulare 145 of the apparatus 130. The temperature, pressure, and fkMv 
sensors, 802. 804, and 806. respecUyeiy. in turn are operabiy coupled to a conliolter 
810 that receives and processes the output signals generated by the tetnperature. 
pressure, and flow sensore to thereby control the operation of the flow control valves 
160 to enhance the Operational efficiency of the apiraratus 130. In several exemplary 
embodiments, the control algorithms utili;red by the controller 810 for oontroHing the 
operation of the flow contfoi valves 160 as a function of the operating temfMrature, 
pressure, and flow rates within the perforated tubular membere 145 are conventional. 

Referring to Fig. 9, In an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 
plastically defomiing the solid tubular member Into engagement vrfth the perforated 
tubular member In a conventional manner and/or using one or more of the radial 
expansion methods disclosed In one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent appllcatten serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 20312000, (3) U.S. patent appltoatkm serial no. 09/502.350, attorney docket no. 
25791.8.02. filed on 2/1<W2000. (4) U.S. patent appiteatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10«000. (6) U.S. patent 
appflcaUon serial no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1,941 . attorney docket no, 25791 .16.02, filed 
on 2/24/2000, (8) U.S. patent applicatibn serial no. 09/588,946. attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02. filed on 4/26/2000^ (10) PCT patent application serial 
5 no. PCT/USOO/16635. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
piDviskNuil patent appficatton serial no. 60/162,671, attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154.047. attonwy 
docket no. 25791.29. fited on 9/16/1999. (13) U.S. proviskMial patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provistonal patent applicatton serial no. 60/159.039. attorney docket no. 25791 .36. fited 
on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033. attorney 
docket no. 25791.37, fited on 10/12/1999, (16) U.S. provistonal patent appltoatton serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent applicatton serial no. 60/165.228. attorney , docket no. 25791.39. .fited on. 

IS 11/12/1999. (18) U.S. provistonal patent applicatton serial no. 60/221.443. attorney 
docket no. 25791.45. fited on 7/28/2000. (19) U.S. provtelonal patent appltoatton serial 
no. 60«221.645, attorney docket no. 25791 .48, fited on 7/28/2000. (20) U.S. provistonai 
patent applicatton serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent appltoatton serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50. fited on 2/20/2001; (23) U.S. provistonal 
patent applicatton serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S, provisional patent applicatton serial no. 60/259.486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent applicatton serial 

25 no. 60/303.740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal 
patent applicatton serial no. 60/313.453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317.985. attorney, 
docket no. 25791.67. fited on 9/6/2001; (28) U.S. provistonal patent appltoatton serial 
no. 60.318.386, attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

30 utility patent appltoatton serial no. 09«69.922. attorney docket no. 25791.69. filed on 
1W3/2001. the dlsctosures of vvtildi are Incorporated herein l)y reference. In thte 
manner, the solkJ tutniiar memt)er 905 fiukJtely seate the radtel passages fbnned In the 
perforated tutxjter nmtow 145 thereby preventing the passage of fluklic materiate 
and/or fbnnatton materials through the perforated tutwter member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventionai sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
Injected Into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fonnation 
125. The pipe 1010 and sealing membera, 1015 and 1020. are then removed frcm the 
««>parabjs 130. and the hardenable fluidic sealing mat^l is allowed to cure. A 
conventionai drill string may then be used to remove any excess cured sealing material 

15 from tha Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, ttie hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the sunrounding formation 125 thereby compressing the 
sumjunding fonrration. In this manner, the sunpunding formation 126 Is maintained in 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of toose particles from the surrounding fonnation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons frorn the 

25 surrounding fonmation. 

In an alternative enibodiment, a seismic source 1105 is positioned on a ^urfece 
location to thereby impart seismic energy into the formation 125. * In this manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
30 dislodged fifom the radial openings ther^y enhancing the subsequent recovery of 
hydrocart>ons from the formation 1^. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the surrounding formation 
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125. thereby coupling the perforated tubular member 145 to the surrouncfing fonnatlon, 
an impulsive load is applied to the perforated tubular member. The Impulsive load may 
be applied to the perforated tubular rnember 145 by applying the load to the end of the 
apparatus 1 30. The impulsive load is then transferred to the surrounding fbmfiation 1 25 
5 thereby coinpacting and/or siurrifying the surrounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an alternative embodjnftent. as illustrated in Fig. 12. a welibore casing 1205 having 
one or more perforations 1210 is positioned within the weHbore 105 that traverses ttw 

10 formation 125. When the apparatus 130 is positioned within the welibore 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the welibore casing 1205 thereby 
compressing the sunounding fomnation 125. In this manner, the surrounding formation 
125 is maintained m a state of oompresston thereto stabilizing the surrounding 

1 5 formation, reducing the flow of loose particles from the sunounding formation Into the 
radial openings of the perforated tubular member 145, smd enhancing the recovery of 
hydrocart>ons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surfeoe 
20 location to thereby impart seismic energy into the formation 1^. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an aKemative embodiment, after the perforated tubular membw 145 has been 
radially expanded and plastically fonned Into contact with the welibore casing 1205. 
thereby coupling the perforated tubular member 145 to the sunounding fomratlon. an 
impulsive toad Is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transfoned to the sunounding formation 125 
thereby compacting and/or siurrifying the sunounding fbrnnalion. As a result, the 
recovery of hydrocait)ons ftom the forrnation 125 is enhanced. 
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Referring to Fig. 13. in an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubular member into engagement 
with the perforated tubular member in a oonventionai manner and/or using one or nwre 
of the radial expansnn methods disclosed In one or more of the following: (t) U.S. 
patent application serial no. (W454,139, attorney dodwt no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application Serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2J23/2O0O, (3) U.S. patent application serial no. 09«02.350, 
attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U S. patent applteatton serial 
no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
appikatton serial no. 09/523.460. attorney docket no. 25701.11.02. filed on 3/10/2000. 
(6) U.S. patent applkatton serial no. 09/512.895. attorney docket no. 25791.12.02. fHed 
on 2/24A2000, (7) U.S. patent appHcatkm serial no. 09/511,941, attonney docket no. 
25791.16.02. filed on 2tt4/2000. (8) U.S. patent applicatton serial no. 09/588.948. 
attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applteatton serial 
no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/260000, (10) PCT patent 
applicatton serial no., PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 
7/9/2000. (1 1 ) U.S. provisional patent applicatton serial no. 60/162,671 , attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. proviskwial patent applicatk)n serial no. 
60/154,047. attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent applicatton serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provistonal patent application serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent applicatkm serial 
no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provislonai patent application serial no. 60/212.359, attorney docket no. 25791 .38, filed 
on 6/19/2000, (17) U.S. provisional patent appncatton serial ik>. 60/165,228, attorney 
docket no. 25791.39, filed on 11/12/1999. (18) U.S. provisional patent application serial 
no. 60/221.443, attorney docket no. 25791.45. fded on 7/28/2000, (19) U.S. provisional 
patent applicatton serial no. 60/221,645. attorney docket no. 25791.46. filed on 
7/28/2000. (20) U.S. provisional patent applicatton serial no. 60^33.638. attorney 
docket no. 25791.47. filed on 9/18C0p0, (21) U.S. provistonal patent applicatton serial 
no. 60/237,334. attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal 
patent appltoatton serial no. 60070.007, attorney docket no. 25791.50. fitod on 
2/20/2001; (23) U.S. provistonal patent appltoatton serial no. 60/262.434, attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent applteatkm serial no. 60/303,740, attorney docket no. 25791.61. filed on 
7/6/2001; (26) U.S. proviskmal patent application serial no. 60/313,453, attorney docket 
S no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent applteation serial no. 
60/317.985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent applicatton serial no. 60/316.386. attorney docket no. 25791.67.02. filed on 
8/10/2001; and (29) U.S. utility patent applicatkMi serial no. 09/969,922. attorney docket 
no. 25791.69. filed on 10/3/2001, tiie disctosures of which are incorporated herein by 
10 reference. In manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby permitting ttie operator of 
the apparatus 1 30 to modify ttw overall flow characteristics of ttie apparatus. 

In an attemative embodiment, as lustraled in Fig. 14. a one-way valve 1405 such as, 

1 5 for example, a check valve fluidldy oOuptes the interior of a pair of adjacent perforated 

tubular members. 145a and 14Sb. that extract hydrocarbons from con«spondlng 

subterranean zones A and B. In this manner;, if zone B becomes depleted. 

hydfOcariMM ttiat are being extracted from zone A will not flow into ttie depteted zone 
B. 

In an attemative embodiment, as illustrated in Fig. 15, ttte apparatus 130 is used to 
extract geottiermal ^rgy from a tergeted subterranean geothermal zone 1 505. In this 
manner, the operational efficiency of the extraction of geotiiermai energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 etemente of the apparatus 130 that pemnK greater volumetric flows. 

In an alternative enribodiment, the perforated tubular niembers, 145, 210, 212, 216, 
218, and 1305 of the apparatus 130 may be deaned by furttier radial expansion of the 
peribrated tubuter members. In an exemplary en^lntent. the amount of fiirttier radial 
30 expansion required to dean ttie radial passages of the perforated tubular members 
145. 210. 212, 216. 218. and 1305 of ttw apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal Isolatton assembly Including 
one or 'more soikj tubular members, each soiki tubuter member induding one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intemrtediate 
solid tubular members coupled to and Interleaved among the perforated tubular 
5 members, each intenmedlate solid tubular number including one or more external 
seals. In an exentpiary embodiment the zonal Isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or wore primary solid tubulars, each primary solid tubular including one or 
more extemal annular seals, n perforated tubulars coupled to the primary solid 
tut)ulars, and n-1 Intemiediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intemiediate solid tubular including one or more external 
annular seals, and a shoe coupled to ttie zonal isolation assembly. 

A method of isolatnig a first subterranean zone from a second subterranean zone in a 
weltbore has also been described that Includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subteranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenranean zone, fluidicty coupling the perforated 
tubulars arKi the primary solid tubulars, and preventing the passage of fluids from the 
first subtenrar^an zone to the second subterranean zone within the wellbore extemal to 

25 the solid and perfors^ted tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the peribrated tubulars with the primary solid tubulars. fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the weHbore, and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
•includes controllabty fluldlcly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean fbnnation including 
a weHbore. a zonal isolation asserrtiity at least partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or nwre external seals, and one or more perforated tubular members coupled to 
the soHd tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolafion assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomned by a radial expansion process perfomned within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
Includes one or more intennediate soUd tubular members coupled to and interleaved 
among the perforated tubular members, each Intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the soKd tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are fomned by a radial expansion process performed within the wellbore. in an 
exemplary embodiment, the zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
Intennediate solid tubular membe.rs indude one or more valve members for controlling 
the ftow of fluids between the solid tubular members and the perlbrated tubular 
members. 

25 An af^ratus has also been described that includes a subtenanean fbmiation Including 
a weflbore. a zonal Isolation assembly positioned within the wellbore that Includes one 
• or more primary soHd tubuters. each primary solid tubular including one or more 
external annidar seals, n perforated tid>ulars positioned coupled to the primary solid 
tubulars. and n-1 Intermedlato solid tubulars coupled to and Interteaved among the 

30 perforated tubulars. each intermediate solid tubular Including one or more external 
annular seals, and a shoe coupted to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulars. the, perforated tubulars. and the intennediate soHd 
tubuters are fomned by a radtel expansion process perfbrmed vtfithin the wellbore. 



48 



A m8tho0 of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described tfiat includes positioning one or more primary solid 
tubulars within the wellbore. the primary solid tubulars traversing the firat subten^nean 
zone, posltiorv'ng one or more perforated tubulars within the wellbore. the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at le^ one of 
the prvnary soHd tubulars and perforated tubulars yvithin the welbore. fluididy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the sisoond subtenanean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tibuiars withh the wellbWB. positioning one or 
more perforated tubulars within the weilboie. the perforated tuliulars traversing the 

15 producing subtenanean zone, radially expanding iat least one of the primary solid 
tubulars and the perforated tubulars within the wellborB. fluididy coupling the primary 
solid tubulars with the casing, fluldicly coupling the perforated tubulars with the primary 
solid tubulars. fluididy isolating the producing subterranean zone from at least one 
other subterranean s>ne within the wellbore, and fluididy coupling at least me of the 

20 perforated tubulars with the produdng subtenranean zone. In an exemplary 
embodiment, the method further indudes contrdlably fluididy decoupling at least one 
of the perforated tubulare from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a.subterranean fonnation induding 
25 a welibore, a zonal isolatioo assembly positioned withki the wellbore that indudes n 
solid tubular membere positioned within the wellbore. each solid tubular member 
including One or more external seals, and n-1 perforated tubuter membere positioned 
wKNn the wellbore coupled to and interleaved among the solid tubular membere, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve membere fbr oontrolUng the floyir of fluids between tiie solid tubular membere and 
the perforated tubular membere. In an exemplary embodiment, one or more of the 
solid tubular membere indude one or man valve membere for controlling the flow of 
fluids between the solid tubular membere and the perforated tubular membere. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid lobulars within the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
welttx)re. the perforated tubulars traversing the second subterranean zone, means for 
fiuididy coupling the perforated tubulars and the primary solid tubulars, and mearis for 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone wittiin the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
mpans for positioning one or more primary solid tubulars within the wellbore, means for 

15 fiuididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars v^in the wellbore, the perforated tubulars traversing the 
producing subtenanean zone, means for fiuididy coupling the perforated tubulars with 
the primary solid tubulars, means for fiuididy isolating the produdng subterranean zone 
from at least one other subterranean zone wittiin the wellbore, and means for fiuididy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fiuididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first ^bterranean zone from a secorKJ subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
prirnary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean mne, means for petitioning one or more perforated tubulars v^thin the 
wellbore, the perforated tubulars traversing the second subtjsrranean zone, means for 

30 radially expanding at least one of the primary sdid tubulars and perforated tubulars 
within the wellbore, means for fiuididy coupling the perforated tubulars and the primary 
solid tubulars. and nneans for preventing the passage of fiuids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 



50 



A system for extracting materials from a producing subterranean zone in a wellljore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary sold tubulars within the wellbore, means for 
5 positioning one or more peilorated tubulars within the welibore. the perforated tubulars 
travershg the producing subtenranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the weitbore. means for 
fluidicly coupling the primary solid tubulars with the casing, means for fluididy coupling 
the peifbratsd tubulars with the solid tubulars, means for fluididy isolating the 
10 • producing subterranean zone fifom at least one other subtenranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the prodiidng subterranean zone, in an exemplary embodiment, the system further 
indudes means for oontroliably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defirdng a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end/ a 

20 tubular liner ooupied to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular Hner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intemiediate portion and first and second 
expanded end portions coupled to oj^ing ends of the intomnediate portion, and a 

25 seating member coupled to the exterior surfoce of the intemnediate portion, and one or 
more slotted tubular members coupled to the expandable tobular nwnbers. wherein 
the inside dteuneters of the other tubular mwnbers are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickiiess of the intemmdiate portion. In an exemplary embodiment, each expandable 
tubular member further includes a first tubular transitionary member ooupied between 
the first expanded end portion and the intermediate portton, arid a second tulMilar 
transitionary member coupled between the second expanded end portton and the 
intemradiate portion, whwein Oie angles of Ihdinatton of ttie first and second hibular 
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transitionary members relative to the Intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, ttie outside diameter of tlie intermediate 
portion ranges from about 75 percent to about 98 percent of ttie outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strengtti of the first and second expanded end portions is substantially equal tio the 
burst strength of the intermediate tubular section, in an exemplary embodiment, the 
ratio of the Inside diameters of the first and second expanded end portions to the 
. interior dianieter of the inteniiediate portion rangM from about 100 to 120 percent In 
an exemplary embodiment, the relationsMp between the wall thicknesses ti. tg. and tmr 

10 of the first expanded end portion, the second expanded end portion, and the 
intennediate portion, respectively, of the expandable tubular members, the inside 
diameters Di. D2 and Dm of the first expanded end portion, the second exparided end 
portion, and the Intermediate portion, respectively, of the ^cpandaUe tubular membera. 
and the inside diameter Dmkxm of the wellbore casing that the expandable tubular 

1 5 member will be inserted into, and the outside diameter Dcom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

'1 

wherein t, = t2: and wherein Di « D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone Includes a plurality of adjacent discrete tepered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tepered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exempiaiy embodiment, the angle of attack of the outer surteoe of the paraboloid body 
increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. In an exemplary embcxiiment, the tubular liner comprises 
a plurality of expandabte tubuter members; and wherein the other tubular members are 
interteaved among the expandabte tubular members. 

30 

A method of Isdating subterranean zones traversed by a wellbore has also been 
described that Includes positioning a tubular Hner within the wellbore. and radiaUy 
expanding one or more discrete portions of the tubuter Hner into engagement with the 
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wellbore. rn an exemplary embodiment, a plurality of discrete portions of the tubular 
liner ate radially expanded into engagement vwith the w^llbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an 9xemfriary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are rad^illy expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner, 
in -an exemplary embodiment the tubular liner comprises a plurality of tutMJlar 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into eng^ement with the w^bore. In an exemplary embodiment, the 
tubular members that are radiaDy expanded into engagerhent with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. in an 

15 exemplary embodiment, the tubular liner includes one or more expandable tut>ular 
members that each Include a tubular body com|»ising an. Intemwdlate portion and first 
and second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surface of the intennedlate 
portion, and one or more slotted tubular numbers coupled to the «(pandat|le tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diametere of the expandable tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular membere are interleaved among the 
expandable tubular members. 

25 

A system for Isolating subtenranean zones traversed by a vrelibore has also been 
described that Includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary mnbodbnent. the remaining portions of the bjbular liner are not radially 
expanded. In an exemplary enrfxxliment. one discrete portion of the tubular liner is 
radially expanded by Injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular Imer are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
whereh one or more of the tubular members are radially expanded into engagement 
with the weilbore and one or more of the tubular membm are not radially expanded 
5 into engagement with the weilbore. In an exemplary embodiment, the tubular members 
that are radiaHy expanded into engagement with the weilbore include a portion that is 
radially expanded into engagement with the weilbore and a portion that is not radially 
expanded Mo engagement with the weilbore. 

10 An apparatus for isolating subtenanean zones has also been described that includes a 
subtenanean fomnatioh defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
err^xxJiment, ttie tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
Hner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the ren^aining portions of ttte tubular liner are not radially expanded. In 

20 an exempl^y embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular linen and wtierein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner, in an exemplary embodiment, 
the tubular iiner conrqprises a plurality of tubular members; and wherein one or more of 

25 the tubular menf4)ers are radially expanded into engagement with the borehole and one 
or nrxye of the tubular menibers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes one or more expandable tajbular 
members that each include a tubular body oomprislrig an intemnedlate portion and first 
and second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surface of the intennediate 
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portion, and one or more slotted tubular memt)ers coupled to the e)q>andab!e tutHJtar 
menit)ers, wherein the inside diameters of the slotted tulNJiar members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, ttie tubular liner includes a plurality of expandable tubular 
5 members: and wherein the sbtted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular rnembers, each solid tubular member including one or more 

10 * external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or rhore temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

1 5 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for monftoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for nfH)nltoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitorinjg the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves At least one 
of the solid tubular members and the perforated tubular members are fonned by a 
radial expansion process performed within the vi^llbcMie. 

25 

A method of isolattng a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore. the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulare and perfbrated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
siiilerranean zone to the second subterranean zone vrithin the wellbore exterral to the 
soHd tubulars and perforated tubulars, monttorihg the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a functton of the 
nrK>nltored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials fronri a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars withih the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and tTm 

10 perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subtenranean zone from at least one other subterranean »ne 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone, monitoring the operating temperatures, prsssures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenranean zone from a second subtemanean zone In a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluidicly coupling the perforated tubulars and fte solid tubulars, means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from e producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the welltjore, the perforated tubulars 
traversing the producing subtenanean zone, meians for radially expanding at least one 
of the soHd tubulars and the perforated tubulars within the wellbore, means for fluldidy 
coupling the solid tubulars with the casing, means for fluldidy coupling the perforated 
tubulars with the solid tubulars. means for fluidicly Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluWIdy 
coupling at least one of the perforated tubulars with the produdrig subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and means for controlling the flow of fluldic 
materials through the perforated tubulars as a function of the monHored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly, 
including: one or more solid tubular members, each soNd tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular linere 
coupled to the interior surfaces of one or more of the perforated tubular merribere for 
sealing at least some of the radial passages of the perfiwated tubular membere, and a 
shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expansion process perfonned within the wellbore. 

A method of Isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
weHbdre. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubulars and perforated tubulars within the vwllbore. 
fluldidy coupling the pefforaled tubulars and the primary soHd tubuiare, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary sdid tubuiare and perforated tubulars. 
posltlpning one or more soHd tubular liners within the Interior of one or more of the 
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perforated tubuiars, and radially expanding and plastically deforming the solid tubular 
liners within the interior of one or more of the perforated tubuiars to fluididy seal at 
least some of the radial piassages of the perforated tubuiars. 

5 A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wdlbore including a casing, has also been described that includes 
positioning one or more solid tubuiars within the w^ibcm, positioning one or more 
perforated tubuiars each including one or more radial passages within the wellborB, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
with the solid tubuiars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within ttie wellbore, fluidicly coupling at least one of the 
perforated tubuiars with thie producing subterranean zone, positioning one or. more 

15 solid tubular liners within the interior of one or more of the perforated tubuiars, and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubuiars to fluidicly seal at least some of the radial 
passages of the perforated tubuiars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean, zone, 
means for positioning one or more perforated tubuiars each including one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 

25 , subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, means for fluidicly coupling the perforated 
tubuiars and the solid tiritMjIars, means 'or preventing the passage of fluids from the first 
subtenanean zom to the second subtenraneari zone ^thin the wellbors external to the 
primary solid tubuiars and perforated tubuiars, means for positioning one or more solid 

30 tubular Hners within the interior of one or more of the perforated tubuiars, and means 
for radially expanding and plastically deforming the solid tubular liners within the Interior 
of one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welit)bre, at least a portion of the weitbore 
including a casing, has also been descrit)ed that includes means for positioning one or 
rrKire solid tubulars within the wellbore, means for positioning one or more perforated 
5 tubulars each includbig one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore. means 
for fluididy coupling the solid tubulm with the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluididy isolating ttie producing 

10. subterranean zone fh>m at least one other sut^nranean zone within the wellbore. 
means for fluldiciy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plastically deforming the sdid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the nadtal passages of the 
perforated tubulars. 

An apparatus has also been described that Indudes a zonal isolation assembly 
induding: one or more solid tubularmembers, each solid tubular member Induding one 
20 or more external seats, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
teast some of the perfc^ed tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zcHial isolation 
assembly. 

25 

A method of Isolating a first subterranean zone from a $eiX)nd subtenanean zone in a 
welRxm has also been described that indudes positioning one or more solid tubulars 
wHhln the wellbore, the sofid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radiai passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding ait least one of the sdid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubuters, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary sdid tobuters and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars. and injecting 
a hardenabie fiuidic sealing material into trie sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A nnethod of extracting materials from a producing subtenanean zone in a weljbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weiibore. positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing suUenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulara within the wellbore, fluidicly 
coupling the solid tub^ars with the casing, fhjididy coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subtennanean zone within the wellborn, flutdidy coupling at least one of the 
perforated tubulars with the producing subtenanean zone, sealing off an annular region 

1 5 within at least one of the perforated tubulars, and InjecHng a hardenabie fiuidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulara. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traveraing the firat subterranean zone, 
means for positioning one or more perforated tubulara each including one or more 
radial passages within the wellbore, the perforated tubulara traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulara and 
25 perforated tubulara within ttie wellbore. means for fluidicly coupling the perforated 
tubulara arKi the solid tubulara. means for preventing the passage of fluids from the firat 
subtenanean zone to the second sut^erranean zon^ within the wellbore external to the 
primary solid tubulara and perforated tubulara, means for sealing off an annular region 
within at least one of the perforated tubulara. and means for irijecting a hardenabie 
30 fiuidic sealing material into the sealed annular regions of the perforated tubulara to seal 
off at least some of the radial passages of the perfbrated tubulara. 

A system for extracting materials from a producing subtennanean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for risdiaily expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluldidy coupling the solid 
tubulars with the casing, nr)eahs for fluldidy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subterranean lorm from at 
least one other subterranean zone within the wellbore, means f6r fluldidy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing niaterial into the sealed annular regtons of the 
perforated tubulars to seal off at least soma of the radial passages of the perforated 
tubidars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fomnation including: one or 
more solid tubular members, each solid tubular member induding one or more extenial 
seals, one or more perforated tubular members coupled to the sdid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fomied by a radial expansion 
process perfonned within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into ir^timate conted with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate conted with the subtenanean formation compress the 

25 subterranean formation. 

A method of isolathf)g a first subterranean zone from a second subterranean zone in a 
welBxm has also been described that indudes positioning one or more sdid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each Induding one or more radial 
passages, the perforated tubuters traversing the second subterranean wne, radially 
expanding at least one of the primary solid tubuters and perforated tubulars within the 
wellbore. radially expanding at teast one of the perfcx^ted tubulars into Intimate conted 
with the second subterranean zone, fluldidy coupling the perforated tubuters and the 
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8oHd tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perlbrated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subterranean zom. In an exemplary embodinnent, the method further 
includes vibrating the second subten^nean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 
10 * with the secohd subterranean zone. In an exemplary embodinnent, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocartxms from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
pfssitioning one or nrK)re sdkj tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contad with the 
produdng subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupKng the perforated tubulars with the sdid tubulars, fluididy isdating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 wellbore, and flutdidy coupling at least one of the perforated tubulars v^th the 
produdng subterranean zone, In an exemplary embodiment, the perforated tubuiars 
that are radially expanded into intimate conted with the produdng subterranean zone 
compress the produdng subtenanean mne. In an exemp^ry embodinfieht, the method 
further includes vibrating the produdng subterranean zone to Increase th9 rate of 

30 recovery of hydrocarbons from the produdng subtenranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contad with the produdng subterranean zone. In an exemplary embodlrhent, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 
5 weHbore has also been described that includes means for positioning one or rhore sojid 
tubulars within the wetlbore, th6 solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated bJbulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the wellbore^ means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidldy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wejibore exlemal to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into Intimate contact witti the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subtenranean 

20 zone, in an exemplary embodiment, the system further includes means for vibrating 
the second subtenranean zone to clean (he radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subtenanean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of rscovery of 
hydrocart>ons from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weljbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
pc^onlng one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of ttie solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, nneans for fluidicly 
coupling the solid tubulars with the casir^g, nneans for fluidicly coupling the perforated 
tutxilars yvith the solid tubulars. means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 fluldiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment* the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 the producing subtenranean zone to increase the rate^ recovery of hydrocart>ons from 
the producing subterranean zone. In an exemplary embodinnent, the system further 
bidudes means for vibrating tto prcxJudng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intfmate contact 
with the produdng subtenranean zone. In an emmplary enDbodiment, the system 

15 further indudes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subtenanean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 petitioned within a wellt>ore that traverses a subtenanean formation and indudes a 
perforated wellbore casing, Induding: one or wore solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
nnembers coupled to ttie solid tubular members, arKi a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular numbers and the perforated 
25 tubular members are formed by a radial expansion process perfbnmed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
. pwlc^ated tubular members that are radially expanded Jnto intimate oontact with the 
perforated casing compress the subtenrarman fforrhation. 

30 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
weiKxm that Indudes a perforated casing that traverses the second subterranean 
noDB, has also been described that irududes positioning one or more solid tubulars 
witttin the welbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubuiars within the wellbore each including one or more radial 
passages, the perforated tubuiars traversing tiie second subterranean zone, radially 
expanding at least one of the primary solid tubuiars and perforated tubuiars within the 
wellbore, radially expanding at least one of the perforated tubuiars into iritimate contact 

5 with the perforated casing, fiuididy coupling the perforated tubuiars and the solid 
tubuiars. and preventing the passage of fluids from the first subterranean zone to the 
second subterranean 2one within the wellbore exiemal to the solid tubuiars and 
perforated tubuiars. In an e}»mplary embodiment, the perforated tubuiars that are 
radially expanded into intimate contact with the perforated casing comprsss the second 

10 subtenranean zone. In an exemplary embodiment, the method further includes 
vbrating the second subterranean zone to incrlease the rate of recovery of 
hydrocarbons from the second subtenranean zone, in an exemplary embodiment, the 
metlTOd further includes vibrating the second subtenranean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contact 

IS with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubuiars that are radially expanded into 
Intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartx>ns from the second subten^nean zone. 

20 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nDore solid tutHjlars v^in the wellbore, positioriirtg one or more perforated 
tubuiars within the wellbore each including one or nrK>re radial passages, the perforated 

25 tubulara tnaivereing the producing subtenranean zone, radially expanding at least one of 
the solid tubuiars and the perforated tubuiars within the wellbore, radially expandir>g at 
least one of ttie perflated tubulara into intimate contact with the perforated casing, 
fluidieiy coupling the solid tubuiars with the casing, fluididy coupling the perforated 
tubulara with the solid tubulara, fiuididy isolating the prcxludng subtenanean zone from 

30 at least one other subterranean zone within the wellbore. and fiuididy coupling at teast 
one of the perforated tubulara with the produdng subtenranem zone. In an exemplary 
embodiment, the perforated tubulara that are radially expanded into intimate contact 
with the perforated casing compress the produdng subtenanean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocart>ons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary emt>odiment the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocart)ons 
from the producing subtenanean zone. . 

10 ; A system for isolating a first subterranean zone ftorn a second subt^ranean zone in a 
weilbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars lArithin the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars v^in the weilbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intimate cx)ntact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within ttie weilbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocaitoi^ firom the second subtenanean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intirhate contad with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contad with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a vvellt>ore» at 
least a portion of the weilt>ore inctudtng a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubuiars within the weilbore. means for positioning one or 

5 more perforated tubuiars within the wellbore each including one or more radial 
openings, the perforated tubuiars traversing ttie producing subterranean zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore, means for radially expanding at least one of the perforated tubuiars 
into intimate contact with the perforated casing, means for flutdidy coupling the solid 

10 tubuiars with the casing, rneans for fluldidy coupling the perforated tubuiars with the 
solid tubuiars, nrieans for fluldidy isolating the producing subtenranean zone from at 
least one other subterranean zone within the wellbore, and means for fluldicty coupling 
at least one of the perforated tubuiars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubuiars into intimate contad with the perfc^Bted casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocart)ons from the produdng subterranean zone. In an 
exemplary embodiment, the system further Indudes means for vit>rating the producing 

20 subten^nean zone to dean the radial passage of the perforated tubuiars that are 
radially expanded into intimate conted with the perforated casing, in an exemplary 
embodiment, Vhe system fiAther indudes means for applying an impulsive load to the 
perforated tubuiars that are radially expanded Into inb'mate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more sdid tubular members, eadi soHd tubular member induding one 
or more external seals, one or mm perforated tubular members each Induding radial 
30 passages coupled to the soHd tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfoces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubidar membere and the perforated 
hJtHilar members are formed lay a radial expansion process performed within the 
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weilbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the weilbore. 

A method of Isolating a first subterranean zone ^m a second subterranean zone in a 
5 weilbore has also been described that includes positioning one or more solid tubulars 
within the WBllbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
weilbore, the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one of the solid tubulisirs and perforated tubulars within the weilbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore extenfial to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defbrming the perforated 
15 tubular linere within the interior of one or room of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described ttiat includes 
positioning one or more solid tubulars within the weilbore, positioning one or rrtore 

20 perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, fluidiciy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subterranean zone from at least 

25 one other subtenranean zor^e within the weilbore, fluidiciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of or^ or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that includes nrieans for positioning one or nrx>re solid 
tutHJiars within the weilbore, the solid tubuiars traverslrtg the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or mbre 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, nneans for fluididy coupling the perforated 
tubulars and the solid tubulars. riieans for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and ptastically deforming the perforated tubuter liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubuters each including one or rmre radial. 

15 passages within the wellbore. the perforated tubulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subterranean zone from at 

20 least one other subtenanean zone within the wellbore, means for fluidiciy coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radiaiiy expanding and plastically defomiing the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more solid tubular noembers, each solid tubular member induding one . 
or more external seals, two or more (^rforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 oontroBably fluididy coupling the perforated tubular members, and a shoe coupted to 
the zonal isolation assembly. At teast one of the solid tubuter members and the 
perforated tubuter members are formed by a radial expanston process perfonmed within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
having a plurality of producing zones in a wellbore has also been described that 
irK:ludes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone» positioning two or more perforated tubulars each 
5 irKduding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
10 • primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted; 

A method of extracting materials from a wellbore having a plurality of producing 
IS subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the produdng subtenranean 
zones, radially expanding at least me (rf the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fiuidiciy isolating tlie produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fiuidiciy coupling at least one of the perforated tubulars with the producing 
subtenranean zone, preventing fli^ds from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted, 

A system for isolating a Tirst subtenranean zone from a second subtenranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubulars v^in the wellbore, the solid 
30 tubulars traversing the first subtenranean zone, means for positioning one or nnore 
perforated tubulars each induding one or more radial passages withfn the weUbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the sdid tajbulars and perforated tubulars within the wellbore, 
means for fiuidiciy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subfenranean zone within the wellbore external to the primary sdid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing 2ones that has not been depleted to one of the 
producing zones that has been depleted. , 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes medns for pMitioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including dne or nrtore 
radial passages within the wellbore, ttie perf(Mrated tubulars traversing the producing 
subterranean zones/means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wittiln the. welibore, means for fiuldidy coupling the solid 

15 tubulars with the casing, means for fluididy coupling flie perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subterranean zone from at 
least one ottier subtenranean zone wittiin the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars witti the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 ttie perforated tubulars, and means fpr preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones ttiat has 
been depteted. 

An apparatus for extracting geothermal energy from a subterranean formation 
25 COTteining a source of geothermal energy has also been described that includes a 
70M\ isolation assembly positioned wittiin the subterranean fomnation including: one or 
mors solid tubular nnemberiB, each solid tubular nf>emt>er including one or more external 
seals, one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Including 
30 orw or more radial passages coupled to the interior surfaces of one or more of ttie 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
le»t one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonned within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
including a source of geothemiat energy in a wellbcm has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenBnean zone, radially expanding at least one of the solid 
tubulars and peifbrated tubulars within the wellbore, fiuldicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, poisitioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and ptestically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothenmal energy from a subterranean geothermal zone In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubuters within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tut>ulars traversing the subterranean geothemial zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars ^th the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fiuididy isolating the subterranean 
geothennai zone from at least one other subterranean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

25 geothermal nne. 

A system for isolating a first subterranean zone from a second gecrthermal 
subterianean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars within the vt^libore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or nnore radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subtenranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within tiie wellbore, means for 
fiuidiciy coupling the perforated tubulars and the soOd tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothemnal subtenranean zone witNn the weiitx)re extendi to the primary solid tubulars 
and perforated tubulars. 



5 A system for extracting geothemnal energy from a subterranean geothemnal zone in. a 
welibore, at least a pbrtton of the wellbore including a casing, has also been described 
that includes means for posiGohing one or more solid tubuiars within the weilbore, 
means for positioning one or more perfcMrated tubulars each including one or more 
radial passages within the wellbore. the perforated tubuiars traversing the subterranean 

10 geothemnal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fiuidiciy coupling the solid 
tubuiars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars, means for fiuidiciy isolating the subterranean geothermal zone firorn at 
least one other subterranean zone within the w^lbore, and means for fiuidiciy coupiing 

1 5 at least one of the pirated tubulafs with the si4>terranean geothermal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more extemai seals, one or more perforated tubular members each including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular memt>ers are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of Isolating a first subterranean zone from a seomd subterrartean zohe in a 
wellbore has also been described that includes i^^slttoning one or more, solid tubulars 
within the wellbore. the solid tubulars traversing the first subtenranean zone, positioning 
30 one or mora perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fiuidiciy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 



wjlhin the wellbore external to the solid tubulars and perforated tut)ulars» and cleaning 
materials firom the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a jDroducing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also t»een described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wellbore each including one or mem radial passages, the 
perforated tubulars traversing the producing subterranean zone, racfially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidldy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, ftuididy coupling at least one of the 
perforated tubulars with the producing, subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated ftibulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within ttie wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbcm has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforatwJ tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zon^ wtthin tiie wellbore external to tiie 
solid tubulars arKt perfbrated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
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positiohing one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tulnilars traversing the producing subterranean 
zone, means for radially expanding at least one of the soHd tubulars and the perforated 
tubulars within the wellbore. means for fluididy coupling the solid tubulars with the 
5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subtenanean zone from at least one other 
subterranean zone wittiln the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials flxm the radial passages of at least one of the perforated tubulars by further 
10 radial expanslort of the perforated tubulars within the welR)ore. 

Although iUustrative embodiments of the Invention have been shown and described, a 
wide range cf modificdtion, changes and substitution is contemplated In the foregoing 
disclosure. In some Instances, some features of the present Invention may be 
16 employed without a oorresponding use of the other features. Accordingly, it Is 
appropriate that the appended daims be construed broadly and In a manner consistent 
with the scope of the invention. 
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CtrAIMS 



1 . An apparatus, comprising: 

a zonal isolation assembly comprising: . 
5 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled Id the solid tubular members; and 

one or more one-way valves for controilably fluididy coupling the perforated 
10 tMbuiar members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
menrrt)ers are fornted by a radial expansion process performed wittiin the welibore. 

15 2. A method of isolatlhg a first subterranean zone from a second subterraneen 
zone having a plurality of producing zones in a weltbore. comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
20 pass^es within the welibore, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the welibore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subtenanean zone to the second 

subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
been depleted to one of the produdng zones that has been depleted. 

30 

3. A method of extracting materials from a welibore having a plurality of produdng 
subterranean zones, at least a portion of the welibore induding a casing, comprising; 
positioning one or more solid tubulars within the welibore; 



positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore» the perforated tubulars traversing the producing 
subterranean 2ones\ 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the weUbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy oouplhng the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zorie within the wellbore; 
10 fluididy coupling at teast one of the perforated tubulars with the produdng 

subtenanean zone; 

preventing fluids from passing from one of the produdng zones that has not 
been depleted to one of the produdng zones that has been depleted. 

15 4. A system for isolating a first tobterranean zone from a second subtenanean 
zone having a plurality of produdng zones in a wellbore, comprising: 

means for positiorring one or mm solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means fc^- positioning one or more perforated tubulars eadi induding one or 
20 more radial passages within the wellbore, thd perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuters and perforated 
tubulars within the weiUx>re; 

means for fiuididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenanean zor^ to 

tto second subtenranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubuter liners within the Interior of 
one or more of the perforated tubulars; and , 
30 means for preventing fluids front passing from one of the produdng zones that 

has not been depleted to one of the produdng zones that lias been depleted. 

5. A system for extractfttg matsriais from a plurality of produdr^ subterranean 
zones in a we|lt)ore, at least a portion of the welibbre induding a casing, comprising: 
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means for positioning one or more solid tubulars within the weilbore; 

means for positiohing one or more perforated tubulars each Including one or 
more radial passages within the wellt)ore, the perforated tubulars traversing the 
producing subtenranean zones; 
5 means for radially expandinq at least one of the solid tubulars and the 

perforated tubulars wittun the weilbore; 

means for fluijdidy coupling the solid tubulars with the casing; 

means for fluldlcly coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
10 other subterranean zone within the weilbore; • 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
15 means for preventing fluids fifom passing from one of the produdng zones that 

has not been depleted to one of the produdng zones that has b»een depleted. 
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• 1 . An apparatus, comprising: 

a «>nal isolation assemt>ly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluldic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or nrxne of the 
10 perforated tubular nnembers for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring tte operating pressure wtthin the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the tem'p^ture, 
pressure and flow sensors and controlling the operation erf the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing ttie first subterranean zone; 

positioning one or more perforated tubuiars within the wellbore, the perforated 
30 tubuiars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubuiars and perforated 
tubuiars wtthin the wellbore; 

fluidtcly coupling the perforated tubuiars and the solid tubuiars; 

preventing the passage of fluids from the first subtenanean zone to the second 



subterranean zone within tlie wellt)ore extemal to the solid tubuiars and perforated 
tut>ulars; 

nionitoring the operating temperatures, pressunds, and flow rates within one or 
more of the perforated tubuiars; and 
5 controliing the flow of fluidic niaterials through the perforated tubuiars as a 

function of the monitored operating temperatures, pressureSp and flow rates. 

3. A method of extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the weilbore Including a casing, comprising; 

10 positioning one or HTKMre solid tubuiars within the weilbore; 

. positioning one or more perforated tubuiars within the weilbore. the perforated 
tubuiars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weilbore; 
1 5 fluididy coupling the solid tubuiars with the casing; 

fluidicty coupling the perforated tubuiars with the solid tubuiars; 
fluididy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbc^B; 

fluididy coupling at least one of the perforated tubuiars with the produdng 
20 subterranean zone; 

monitorir^ the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubuiars; and 

controliing the flow of fluidic materials through the perforated tubuiars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for Isolating a first subterranean zone fiom a second subterranean 
zone in a weilbore, comprising: 

means for positioning one or more solid tubuiars within the weilbore, the solid 
tubuiars traversing the first subterranean zone; 
30 means for posMonfaig one or more perforated tubuiars v^thin the weilbore, the 

perforated tubuiars traversing the second subterranean zone; 

means for radially ex(»nding at least one of the solid tubuiars and perforated 
tubuiars within the weDbore; 

means for nuididy coupling the perforated tubuiars and the solid tubuiars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the welibore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnaterials from a producing subtenranean zone in a 
10 welibore, at least a portion of the welibore Including a casing, comprising; 

means for positioning one or more solid tubulars wifliin the wellbofe; 

means for positioning one or more perforated tubulars within the welibore, the 
perforated tubulars' traversing ttie producing subtenranean »ne; 

means for radially expanding at least one of ttie solid tubulars and the 
15 perforated 

tubulars within the welibore; 

means for fluidlcly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
20 ottier subterranean zone within the welibore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or mora of the perforated tubulars; and • 
25 means for controlling the flow of fluidic materials through the perforaied tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular membera, each solid tubular member Including one or 

more external seals; 

one or wore perforated tubular members each induding radial passages 
coupled to tile solid tubular members; and . 

one or more solid tubular llnera coupled to tiie interior surteces of one or more 
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of the perforated tubular members for sealing at least some of ttie radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and ttie perforated tubular 
5 members are fomied by a radial expansion process performed within the wellixm; and 
wherein the solid tubular liners are formed by a radial expansion process 
perfbnmed within the weiibore. 

• 7. A method of isolating a first subterranean 2X>ne from a second subterranean 
10 zone in a weiibore, comprising: 

positioning one or more solid tubulars within the weiibore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weiibore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weiibore; 

fluididy coupling the prorated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
20 subterranean zone within the weiibore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or wofe solid tubular liners within the interior of one or more cf 
the perforated tubulars; and 

radially expanding and plastically defomning the solid tubular liners within me 
25 interior of one or more of the perforated tubulars to fluididy seal at least some oT the 
radial passages of the perforated tubulars. 

8. A method df extracting materials from a producing subterranean zone in a 
weiibore. at least a portion of the weiibore Indudlhg a craing. comprising; 
30 positioning orw or nKmsoTKi tubulars witMn the wetltxm; 

positioning one or more perforated tubulais each including one or more rady 
passages within the weiibore. the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt)ore: 

fluididy coupling the solid tubulars with the casing; 

fluldidy coupling the peilbrated tubulars with the solid tubulars: 
5 fluidicfy Isolating the producing subterranean zone from at least one other 

subtenanean zone within the wellbore; 

fluididy coupling at least one of the perfbrateid tubulars with the produdng 
subterranean zone; 

positioning one or nnore solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the sofid tubular liners within the 
interior of one or more of the perforated tubulani to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isdatir^ a first subtenanean rone from a second subterranean 
zone in a wellbore, comprising: 

nr^ans for positioning one or more solid tubulars within the weilbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the welibore, the perforated tubulars traversing Uie second 
subterranean zone; 

means for radiaHy expandir^ at least One of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 
25 nrteans for pre>^ng the passage of flui(te from the first subtenanean zone to 

the second subtenanean zone within the wellbore external to ttie prirnary sdid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically defonning the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at teast 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars each including one or 
5 mora radial passages within the welibore, the perforated tubulars traversing the' 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the prcxJudng subtenranean mne from at least one 
other subterranean zone within the welibore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng sut>terranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

ormoreof the perforated tubulars; and 

means for radially expanding and plastically defomning the sdid tubular liners 
within the interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
mem external seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular members; and 

a sealing nriateriai coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a welibore, comprising: 

positioning one or more solid tubulars within the welibore. the sdid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages Within the wellbore, the perforated tubulars traversing the sepond 
subterranean zone: 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean wna within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubuians^ to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting matdriats from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbors, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fhildlciy coupling the solid tubulars with the casir^; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the producing subterranean zone fifom at least one other 

subtenanean zone within the weNbore; 

fluidicly coupling at least one of the j)erforated tubulars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 . iniecUng a hardenable fluidic seating material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tutHJIars. 
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14, A system for isolating a first subterranean zone from a second subtenBnean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellt>ore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zor>e; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 
10 means for flutdidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenaUe fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
welibore, at least a potion of the vi^llbore Including a casing, comprising; 
means for positioning one or more solid tubulars within the welibore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 
nieans for fluidiciy coupling the perforated tubulars vvith the sol^ 
30 means for fluididy isolating the produdng subterranean zone from at least one 

oth«r subterranean zone within the welibore; 

means for fluididy ooupKng at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formatidn, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular membens coupled to the solid tubular members; 
and - 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one (rf the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfbnmed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the suMenanean formation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean formation. 

18. A method of isolating a first subtenranean zone fipom a second subterranean 
25 zone in a weBbore, comprising: 

positioning one or more solid tubulars within the wellbore, the soUd tubulars 
* traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate contact 
with the second subterrantan zone; 
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fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids finom the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18. wherein the perforated tubulars ttiat are radially 
expanded into intimate contact with the second subtenranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 
zone. 

21. The method of claim 18, further comprising vibrating the second subtenranean 
1 5 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact ^Mrith the second subterranean zone. 

22. The nf«thod of claim 18, further comprising applying an impulsive load to the 
perforated ti^lars that are radially expanded into intimate contact virith the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials from a produdng subteoanean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or niore solid tubulars viHthIn the vyellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the prddudng 
subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contect 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the producing subterranean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23» further comprising vibrating the (mdudng 
subtenranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
15 subteoanean zone to dean the radial passages of the perforated tubulars that are 

radial^ expanded into mtinndte contact with the produdng subterranean mm. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate conted with the produdng 

20 subtenranean zone to increase the rate of recoveiy of hydrocarbor^ from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

25 means for positioning one or more solid tubulars within the wellbore, the soUd 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubtriars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 mean$ fbr radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbore; 

means for radiaOy expanding at least one of the perforated tubulars into intimate 
contact with the second subtenranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing ihe passage of fluids from the first subtenranean zone to 
the second sutiterraneah zone within the wellt>ore external to the solid tubulars and 
perfbratefd tubulars. 

5 29. The system of daim 26, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 26. further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means tor vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubuters that are 

15 radially expanded into intimate contact with.the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforaited tubulars that are radially expanded into intimate contact with the 
second subtenBnean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a producing subtenBnean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the weilbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subtenranean zone; 

means for radtelly expanding at least one of the solid tubulars and the 
perforated tubuters within the wellbore; 
30 means for radtelly expanding at teast one of the perforated tubuters into intimate 

conted with the produdng subterranean zone; 

means for fiuididy coupling the solid tubulars with the c^ng; 

means for fiuididy coupling the perforated tubuters with the solid tubulars; 

means for fiuididy isolating the producing subterranean ssone from at teast dne 
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other subterranean zone within the weilbore; and 

means for fluididy coupling at least one of the perforated tubuiars with the 
producing subtenBnean zone. 

5 34. The system of daim 33, wherein the means for radialiy expanding at least one 
of the perforated tubuiars into Intimate contact with the produdng subtenanean zone 
comprises means for compressing the produdng subtenanean 2X>ne. 

35. The system of daim 33, further comprising means for vibrating the produdng 
1 0 subterranean zone to increase the rate of recovery of hydrocarbons firom the produdng 

subterranean zone. 

36. The system of daim 33. further comprising means for vibrattng the produdng 
subterranean zone to dean the radial passages of the perforated tubuiars that are 

1 5 radially expanded Into intimate contact witt) the produdng subtenranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded Into intimate contact with the 
produdng subtenranean zone to Increase the rate of recovery of hydrocarbons from the 

20 produdng subtenBnean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a weilbore that traverses a 
subtenanean formation and indudes a perforate weinx)re casing, comprisiig: 
25 one or more solid tubular members, e^ch solid tubular member induding one or 

rTKHB exlerrtai seals; 

one or more perforated tubular members coupled to the solid tubular n)emt>ers; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the peribrated tubular 

members are fomned by a radial expansion process perfonned within the weilbore; and 

wherein at least one of the perforated tubular membiBrs are radially expanded 
Into intimate contact with the perforated weilbore casing. 
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39. The apparatus of claim 38. wherein the perforated tububr members that are 
radially expanded into Intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subtenranean zone from a second subterranean 

zone in a weilbore that includes a perforated casing that traverses the second 

subterranean zone, comprisirig: 

positioning one or more solid tubulars v^thin the weilbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the weilbore each Including 

one or more radial passages, the perforated tubulars traversing the second 

subtenranean zone; 

radially expanding at least one of the prinnary solid tubulars and perforated 
tubulars within the weilbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fiuidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore extemal to the solid tubulars and perforated 
20 tubulars. 

41. The nrtethod of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact with the perforated casing. 

44. The method of daim 40, further oorhprising applying an impulsive load to the 
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perforated tubuiars that are radially exparKled into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart>ons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the produdng subterranean zone, cc»mprising; 

positioning one or more solid tubuiars wimin the vvelibore^ 
positioning one or more perforated tubuiars within the wellbore each Including 
10 one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

radially expanding M least one of the perforated UJbulars Into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
fluididy isolating the produdng subtenranean zone from at least one other 
subterranean ztme within the wellbore; and . 
20 fluididy coupling at least one of the perfiorated tubuiars with the producing 

subterranean ;»)ne. 

46. The method of dalm 45, wherein the perforated tubuiars that arjs radially 
expanded Into intimate contact with the perfcMrated casing compress the produdng 
25 8ut)tenanean zone. 

47J The method of" daim 45, further comprising vibrating the producing 
subtenranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

30 

48/ The method of daim 45, further comprising vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate coiitad wHh the perforated casing. 
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49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterrariean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone In a weltbore that includes a perforated casing that traverses the second 
subterranean zone* comprising: 

means for positioning one or more solid tubulars within the weilbore» the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
indudffig one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially e)qpanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expancHng at least one of the perforated tut>ulars into intimate 
contact with the perforated casing; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subten^nean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passagos of the perforated tubulars that are 
radially expanded into intimate oontad with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an irrpulsive 
load to the perforated tillers that are radiaily expanded info intimate contact with the 
perforated casing to Increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a pnxiucing subten^nean zone in a 
wslRx)re, at least a portbn of ttie wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

mrans for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tutMJiars within the wellbore each 

including one or nrK>re radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding ait teast one of the solid tubulars and the 
perforated tubulars within the wellbore: 
15 means for radially expanding at teast one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubuters with the solid tubulars; 

means for fluidicly isoteting the producing subtenranean zone from at least one 
20 othersubtenraneanzonewithin the wellbore; and 

means for fluidicly coupling at least one o1 the perforated tubulars with the 
producing subterranean zone. 

56. The system of daim 55, wherein ttie means for radially expanding at least one 
25 of the perforated tubulars into intimate conted with the perforated casing comprtees 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 

30 subterranean zone. 

SB. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radtel passages of the perforated tubuters that are 
radiaily expanded into intimate contact with the perforated casing. 
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59. ^ The system of daim 55, further comprising nrteans for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarlx)ns from the producing 
subterranean zone. 

60. An apparatus, comprising: 
a zonal isolation assembly comprising: 

one or trwe solid tubuiar members, each solid tubular member including one or 
10 moreextemalseais; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubirfar liners each induding one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 rhembers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned within the wellbore; and 
wherein the perf(»3ted tubular liners are formed by a radial expansion process 
20 perfomned within the wellbore. 

61. A method of isolating a flrst subtenranean zone from ai second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterranean zone; 

posNiOTing one or more perforated tubulars each iridudlng Me or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluidicly coupling ^ perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external .to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; arul 

radially expanding and plastically defomiing the^ perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A method of extracting nnaterials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean 2x>ne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidlcly coupling the solid tubulars with the casing; 
15 fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore; 

fluidlcly coupling at least one of the perforated tubulars with the producing 
s(d>terranean zone; 

20 positioning one or more perforated tubular liners within the interior cf one or 

more of the perforated tubulars; and 

radially expanding and piasticdily deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subtenranean zone from a second subterranean 
zone m a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expandinjg at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidlcly coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subtenranean mne to 
the second subterranean zone within the welibore external to the primary solid tubuiars 
and perforated tubuiars; 

means for positioning one or more perforated tubular liners within the int^or of 
one or more of the perforated tubuiars; and 

m^ans for radially expanding and plasticaHy defornilng the perforated tubular 
finers within the interior of one or more of the perforated tubuiars. 

64. A systenn for extracfing materials from a producing subterranean zone in a 
10 welibore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubuiars within the welibore; 

means for positioning one or more perforated tubuiars each Including one or 
more radial passages within the welibore. the perforated tubuiars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the welibore; 

means forfluididy coupling the solid tubuiars with the casing; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the welibcra; 

means for fluididy coupling at least one of the perforated tubuiars with the 
producing sid>terranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
!K means for radially expanding and plastically deforming the perforated tubular 

Sners within the interior of one or nrxxe of the perforated tubuiars. 

65. An apparatus, oomprising: 

a zonal isolation assembly oomprising: 
30 one or more solid tubular nnembers. each solid tubular member induding one or 

more external seals; 

two or more perforated tubular membens each including radial passages 
coupled to the soird tubular members; and 

one or more one-way vah^es for controllably fluididy coupling the perforated 



5 



98 



tubular members; and • 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion piocess performed within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing »nes in a wellbore, corriprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subtenBnean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perfbnsited tubulars 
within the welibore; 

15 fluldicly coupling the perforated tubulars and tiie primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean mne within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zories; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the bgM tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluldicly isolating the producing subterranean zone from at least one other 
subterranean zone within Vne wellbore; 

fluididy coupling at least one of the peribrated tubulars with the produdng 



subtorranean zone; 

preventing fluids from passing from one of the producing zones tfiat has not 
been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subtenranean zone from a second subterranean 
zone having a plurality of producing zones in a wallbore. conrq^rising: 

means fr^r positioning one or more solid tubulars within the wellbore, the soiid 
tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 mors radiai passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at ieast one of the solid tubulars and perfoTErted 
tubulars wilhin the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for pnaventing tlie passage of fluids from the first subten^nean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or nrxxB of the perforated tubulars; and 
20 means for preventing fluids from passing from one of Vt\e producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenranean 
zones in a wellbore* at least a portion of the wellbore including a casing, comprising; 
25 means for positioning one or more solid tutHJiars within the wellbore; 

means for positioriing one or more perforated tubulars each including one or 
tnore radial passages within the wellbon», the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubufars with the solid tubulars; 

means for fluididy Isolating the produdng subtenranean zone from at least one 
other subtenanean zone within the wellbore; 
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means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermai energy from a subtenranean formation 
containing a source of geothemial energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more soHd tubular members, each solid tubular member including one or 
more external seals; 

one or n^ond perforated tubular meml)ers each including radial passages. 
15 coupled to the solid tubular members; and 

one or more perfbrated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perfbrated tubular 
numbers; and 

a shoe coupled to the zonal rsolaticMi assembly; 
20 wherein at least one of the solid tubular members and the perforated tul>uiar 

meml>ers are formed by a radial expansion process perfonned within the weilbore. 

71. A method (rf isolating a first subterranean zone from a second subterranean 
zone including a source of geothemial energy in a wellbcre, comprising: 

25 positioning one or wore solid tubulars within the wellborSt the solid tubulars 

traversing the first subtenanean zone; 

positioning one or more perforated tubiriars each including one or nx>re radial 
passages within the weilbore, the perforated tubulars traversing the second 
subtenranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellt>ora; 

fluMidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within tiie interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated fobulars. 

72. A method of extracting geothennai energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, omiprising; 

posittoning one or more solid tubuiars within the vi^libore; 
10 positioning one or more perforated tubulars each Including one or more radial 

passages within the wellbore. the perforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubuiars and the perforated tubulars 
within the wellbore; 
15 fluMidy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubuiars with the solid tubulars; 
fluididy isolating the subtenanean geothernid zone from at least one other 
subterranean zone within the wellix)re; and 

fluidicly coupling at least one of the perforated tubulars with the subterranean 
20 geothennai zone. 

73. A system for isolating a first subterranean zone from a second geothennai 
subterrartean zone in a wellbore, comprising: 

means for positioning one or rnore solid tubuiars within the vyellbore, the solid 
25 tiAHJlars traversing the first subtenanean zone; 

means for posltiohing one or more perforated tubulars each including one or 
more radial passages within the weilbors, the perforated tubulars traversing the second 
geothermal subtenranean zone; 

means for radially expanding at teast one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

mean^ fbr fluididy coupUhg the perforated tubulars and the sdid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothennai subterranean zone within the wellbora external to the primary 
solid tubutors and perforated tubulars. 
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74. A systdm for extracting geothermal energy from a subterranean geothernial 
zone in a weUbore, at least a portion of the wellbore including a casing, comprising; 

5 nneans for positioning one or nme solid tutnilars within the welllx)re; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellt>ore^ the perforated tubulars traversing the 
subtenanean geothennal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubiriars within the wellbore; 

means for fluididy coupling the sdM tubulars with the casing; 
means for fluMldy coupling the perforated tubulars with the sdid tubulars; 
means for fluididy isolating the sutrtenanean geothermal zone from at least one 
other subtenranean zone witNn the wellbore; and 
15 means for fluMidy coupling at* least one of the perforated tubulars with the 

subtenanean geothemial zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tul)uiar members, each solid tubular menr^er induding one or 

more extenr^al seals; 

one or more perforated tubular members each Induding one or more radial 
passage coupled to the solid tubular menders; and * 

a shoe coupled to the zonal Isolation assembly; 
25 wherein at least one of the sdid tubular members and the perforated tubular 

members are fonned by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, connprising: 

positioning one or more solid tubulars within the wellt>ore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

nuidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone yirlthin the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perfonated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subteirranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbora; 

pe^onihg one or more perforated tubulare within the wellbore each including 
one or more radial passages, the perforated tubulare travereing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulare and the perforated tubulars 
within the weHbore; 

fiuidicly coupling the solid tubulare with the casing; 

fluididy coupling the perforated tubulare with the solid tubulare; 

ftuidldy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulare with the producing 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulare; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulare by further radial expansion of the perforated tubulare vtrithin the wellbore. 

78. A system for Isolafing a flret subtenranean^ zone from a second subtenranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubulars within the wellbore. the solid 
tubuiars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars within the wellbore each ^ 
including one or more radial passages, the perforated tubulars traversing the second 

t 

5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubuiars within the wellbore; 

means for flutdidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 - the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

nneans for cleaning materials from the radial passages of at least one of thb 
pjerforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A systeni for extracting materials from a pixxiudng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the prpdudng sut>terranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for cleaning materials from the radial passages of at least one of the perforated ^ 
tubulars by further radiaf expansion of the perforated tubulars witttiri the wellbore. 
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